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^@ ^ -Phenyl-2(1 H,3HHndolone psycho-therapeutic agents. 

@ Certain substituted 1-phenyl-3-(aminoallcyndene)- 
2<1H,3HHndolones are highly potent gabaergic agents, 
•valuable in the treatment of individuals suffering from 
schizophriBnia or reversing the side effects of a previously or 
concurrently administered neuroleptic agent; or in the 
treatment of epilepsy. A wider class of substituted 1-phenyl- 
3-(amlnoallcylidene)-2(1H,3HHndolones, together with 1- 
phenyl-3-(2-pyrrolidinylidene)-2(1H,3H)-indolones, and 
homologs thereof, are valuable in the treatment of anxiety. 
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1-PHENYL-2(1H/3H)-IND0L0NE PSYCHO- 

THERAPEaTTC AGENTS 



Certain novel, l-phenyl-3- [aminoalkylidene or di- 
(loweralkyl) aminoalkylidene] -2 (IH, 3H) -indolones , 
specifically substituted on phenyl with at least one 
alkyl, alkoxy, alkylthiO/ chloro, fluoro or trifluoro- 
methyl group, are potent gabaergic agents, valuable in 
the treatment o£ schizophrenia per se, as well as in 
reversing or avoiding side effect of oral-facial 
dyskinesia (tardive dyskinesia) , commonly seen in . 
schizophrenic individuals under present or past treat- 
ment with a neuroleptic agent. The present invention 
encompasses* these noveL gabaergic agents, together with 
pharmaceutical compositions thereof^ amd use thereof in 
treating schizophrenia or reversing the side effects of 
a previously or concurrently administered neuroleptic 
agent. Host of these compounds also have valuable 
anxiolytic activity, as detailed below. 

More broadly, the present invention encompasses 
variously ^substituted 1 -phenyl- 3- [aminoalkylidene- , 
lower alkylaminoalkylidene- and di (loweralkyl) amino- 
alkylidene] -2 (lH,3H)-indolones (some of which are known 
compounds), novel l-phenyl-3- (piperidino- , pyrrolidine- , 
morpholino- or imidazole- alkylidene) -2 (IH, 3H) -in- 
dolones 2Lnd novel l-phenyl-3- (2-pyrrolidinylidene, 2- 
piperidinylidene, or 2-perhydroazepinylidenie, option- 
ally sxibstituted on nitrogen with lower alkyl, phenyl 
or benzyl>-2 (IH, 3H) -indolones. These three classes of 
compounds are anxiolytic agents, valuable in the treat- 
ment of hyperanxiou's individuals. The present invention 
is thus also directed to the above two novel classes of 
compounds and pharmaceutical compositions thereof,' ajid 
to the use of all three classes of compounds in the 
treatment of anxiety in hyperanxious individuals. 
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Belgiaji Patent 849,626 broadly discloses compounds 
c f tiie f oCTiula 




which include m as 1, 2 or 3' and and R each as K, OB, 
lower alkyl/ lower alkoxy, CI, Br, NOj, or 

These compounds are not disclosed as having pharma- 
ceutical-utility per, se ^ but rather are indicated to be 
chemical intermediates. The only compound of this class 
isolated and chajracterized is the copipound wherein. R^.- 
R^sH. The latter compound^ like at least two dozen other 
compounds of ' this class,, does not possess MPA (3- 
mercaptopropionic acid) induced convulsion inhibitory 
activity ("gabaergic" activity). However, from 
among the many thousands of possible compounds 
defined by the Belgian patent, we have surprisingly 
found that a few, defined by the formula (I) below 
have gaJDaergic activity and so are useftil in the 
treatment of schizophrenic individuals. 

The present invention is concerned in part with 
compounds of th^ fo'rmula 

• ■• A 
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wherein: A is hydrogen or methyl; 

X is hydrogen, (c^-C^:) alkyl, (Cj^-C2) alkoxy, 
(Cj^-C2)alkylthio7 chloro, fluoro or trifluoromethyl; 
Y is hydrogen, (€^^-€2) alkyl, (0^-02) alkoxy or 
• (Cj^-C2)alkylthio; and 

Z and are each independently hydrogen 

or methyl; 
with the provisos that: 

at least one of X, Y, Z and is other than 
hydrogen; and 

at least one of X emd Y. is other than (C^-Cj)- 
alkoxy. 

Based on their excellent gaibaergic activity as well 
as ease of preparation, one group of preferred compounds 
of the foanaula (I) have 2 aLnd as hydrogen, with X as 
chloro and Y as hydrogen. The most preferred compounds 
in this subclass have A as hydrogen, with R as hydrogen, 
methyl or ethyl, or both A and R as methyl. A second 
group of preferred compounds of the formula (I) not 
only have Z and Z^ as hydrogen, but also A and Y as 
hydrogen. The most preferred compounds in this sub- 
class have X as (€^-02) alky 1, trifluoromethyl, methoxy 
or fluoro.. A third siibclass of jiref erred compoxinds 
also have Z and 2^ as hydrogen, with R as methyl and Y 
as methoxy. Preferred compounds in this stobclass have 
X as ; chloro with A as hydrogen or methyl, or X as 
fluoro with A as* hydrogen. In the two additional- most 
preferred compounds, one has A' and as hydrogen, R 
and Z as methyl, X as chloro and Y as methoxy; and 
the other has A, X, Y and Z as hydrogen, and R and Z^ 
as methyl.- 
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The present invention also encompasses phaonna- 
eeutical compositions suitable for the treataient of a 
person suffering from schizophrenia which comprise a 
pharmaceutically-acceptable carrier and a compound of 
the formula (I) in an amount which will alleviate siid • 
schizophrenia or reverse the side effects of a neuro- 
leptic agent simultaneously or previously administered 
in the treatment of. said schizophrenia; and a method of 
■treating a- person suffering from schizophrenia which 
comprises administration to said person a compound of 
the formula (I) in an amount sufficient to alleviate 
said schizophrenia or reverse the side effects of a . 
neuroleptic agent simultaneously or previously used in 
the treatment of said schizophrenia. 

The present invention also encompasses compounds 
of the foimula 




wherein, 

in a first alternative, 

is hydrogen or methyl ; and 
B and C together with the nitrogen atom to' 
which they &r& attached, form a piperidine, 
pyrrolidine, morpholine ' or imidazole ring? 
or ' 
in a second alternative, 

and B*' together are 1,3-propylene, 1,4- 
butylene or 1,5-pentylene; and C is hydrogen, 
(C,-C-)al]cyl, phenyl or benzyl; 
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W is hydrogen^ (Cj^-C2) ^Ikyl, chloro , fluoro or 
(C^-Cj) alkoxy ; and 

W^, X'^ and are each independently hydrogen, 
(Cj^-C2)alkyl/ (C^-Cj) alkoxy, (C^-Cj) ^Ikylthio, bromo, 
chloro, fluoro, trif luoromethyl , hydroxy, formyl, 
cajrboxamido , (C^-C2) alkylcarboxamido , di (^^T^l^ alkyl- 
carboamido,. cyano, nitro, amino, (C^-Cj) alkylamino or 
• di (^2^-02) alkylamino . 

Based on their excellent anxiolytic activity, as 
well as their ease of preparation, preferred compounds 
of the formtiJLa (IX) wherein A^, B and C are in the 
first alternative ' have A^, W, a^d as hydrogen • 
A first more preferred group has, as chloro* Most 
preferred compounds in this subclass aire those wherein 
5 and C taken together with the nitrogen to which they 
are attached, form either a pyrrolidine or a morpholine 
ring. A second more preferred group have as 
hydrogen, most preferably those wherein. B and C taken 
together with the nitrogen to which they are. attached, 
form aj:i imidazole ring. 

With reference to compounds of the formiila (II) 
wherein A^, B euad C are in the second alternative, one 
preferred class of compounds has A"^ and B taken to- 
gether as 1,3 -propylene, more preferably with C as 
methyl and as hydrogen. Most preferred compounds 
in this subclass have W and as hydrogen and X^ as . 
3-methoxy; W as hydxogen, X^ as hydrogen or 3-chloro 
and as . 4-methoxy; or W as 6-chloro and X^ and Y^ as 
hydrogen. A: second preferred class have W, eoid Y^ 
as hydrogen with as 3-chloro. Most preferred 
compounds* in this subclass have A^ and B as 1,3^ 
propylene- and C as benzyl or methyl; or A^ and B as 
1,4-butylene and Q.- as methyl. 
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Finally,- the present invention encompasses a 
compound of the following formula (TII) for use as a 
therapeutic aqent^ particularly for treating anxiety in 
a hyper amxious person. 




wherein 

in a first alternative 

' A is hydrogen or methyl, and 

and are each independently hydrogen , 

(Cj^-Cj) alJcyl, phenyl or benzyl; 

in a second alternative 
2 

A is hydrogen or methyl ^ and 

emd together with the nitrogen atom 
to which they are attached , form a piperidine, 
pyrrolidine, morpholine or- imidazole ring; 

in a third alternative 

2 1 

A and B together are 1, 3-propylene, 1,4- 
butyl ene or 1, 5-pentylene, and is hydrogen, 
(Cj^-Cj) alkyl, phenyl or benzyl; 
W is hydrogen, (Cj^-Cj) alkyl, (C^-C^) alkoxy, chloro 
or fluoro; and 

amd are each independently hydrogen, 
{C^-C2)alkyl/ (C^-Cj) alkoxy , (C^-C2) alkylthio, bromo, 
chloro, fluoro, trif luoromethyl, hydroxy, formyl, carbox- 
amide, (Cj^-C2) alkylcarboxamido , di(C^-C2) alkylcarbox- 
amido, cyano, nitro, amino, (C^-Cj) alkylamino or di- 
CC^-Cj) alkylamino; 
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with", the proviso that when A is hydrogen. or 

methyl/ B*^ and are each independently hydrogen, (C. - 

11 

Cj)^!^^!/ phenyl or benzyl, and any one of W , X and 

is 4-chloro, at least one of W^, and is . other 
than hydrogen. 

It will be noted that when .the compounds of the 
formula (III) are in the first alternative, most of the 
compounds of the fojrmula (1) fall within the scope 
thereof, • In said f irstr-.altemative, a first group of 
compounds preferred for anxiolytic use have A , W, 

and Y^ as hydrogen, and and as methyl. Most 
•preferred compotinds with this subclass have X^ as 3- 
chloro, 3-methoxyi; 3-fluoro, 3-methyl or 3-cyano. A 

second preferred group within this first alternative 

2 2 1 '1 

has A , W and W as hydrogen, Y as 4-methoxy and B 

and as methyl; most preferably, X^ as chloro or 

f luoro. 

Compoxinds of the formula (III) in the second and 
third alternatives fully correspond to compounds of the 
formula (II) as defined above, so that preferred use. 
..of these compounds fully corresponds to preferred 
compounds as detailed above. 

Compounds of the present invention are readily 
•prepared by a variety of. Methods A to H, as detailed 
below, ' 
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Method A - Reaction of atn Amide Dialkylacetal 
wltJi . a r-Phenyl-2 ( IH ,.3K) -indolone ; 




herein A amd R are as previously defined (except that 
generally R will be other than hydrogen) , R^ is (Cj^- 
C^yalkyl/ and aroinatic rings aire .appropriately sub- 
stituted according to the formulae (I), (II) and 
(III) • 

Because of the ready availability of the required 
amide dimethyl acetais, this is one of the preferred 
methods when R is methyl. The reaction is usually 
carr^ied out in the. presence of a reaction- inert solvent 
or diluent (i.e,> a solvent which does not interact 
with starting materials, reagents or product to sig- 
nificantly depress 'yield of the desired product) . 
Chloroform is the preferred solvent. Temperature is 
not critical, although it is usually elevated (SO- 
lOO'^C.) to assure that reaction will occur at a reason- 
able rate. The reflxax temperature of chloroform is 
particularly convenient, when the latter is used as 
solvent. At least ^^one equivalent of the amide acetal 
is used, in order to maximize yield based on the 
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indolone. Use of a slighl: excess o£ the acetal is 
helpful in assxiring CQinplel:e conversion of the indolone 
within a reasonable time. Product is generally iso- 
lated by evaporation^ and is optionally purified by 
chromatography and/or crystallization. 

The starting indolones required for syntheises 
according to Method A are generally available by 
cyclization of an appropriately siibstituted 
phenyl-alpha-*haloacetanilide (Method J, below) , in 
turn made by alpha-haloacetylation of the appropriately 
substituted diphenylamine (Method K, below) ; by basic 
hydrazine hydrate reduction of the corresponding * 
isatin, in turn made from the appropriately substi- 
tuted diphenylamine and oxalyl chloride (see .Prepar 
ration Ml and M2 below) ; or halogenation/hydro lysis 
• of* appropriately substituted 1-arylindoles (Metbod la, 
below)/ in turn made by arylation of indole (Method C, 
below) . - 

•.The aromatic halides required for these and other 
I syntheses described below are available commercially 
or by literature methods; for example, m-iodoethyl- 
benzene by diazotizatipn/KI treatment of m-ethyl- 
aniline- (Jinn* 714:109^ 1968) ; £-bromo-o-f luoroanisole 
by bromination of o-f luoroanisole (J. Prakt. Chem. 
5 143:. 18-28.V 193S); o-chloro-£-iodoanisole by chlorination 
of £-iodpanisole (j; Chem. Soc* 1931:1121-1123); 
alkylation of appropriately substituted phenols (see 
Preparation E2 below) • Required diphenylamine s are 
likewi-se. available commercially; by literature methods, 
3 e.g., di--'{ 4 -me thoxy phenyl) amine by an improved nil man 
procedure (J, Org. Chem. 26:2721^ 1961); or by the 
arylation/hydrolysis of acetanilides (see Method C, 
Preparation C45,. b^ow) • 
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Method B - Reaction of an Amide.^ Acbivated by 
PCCl-., wilA a l-*?^xe^yl-2^iH,.3H)-indolone:. 




wherein A , B and C are as previously defined and 
aromatic rings are appropriately substituted according 
to. the formulae (I), (II) and (III), 

The procediire" of Method B is essentially that 
used in Belgian Patent 849^626 at pages 11-12 for the 
preparation of l-phenyl-3- (dimethylaminoraethylene) -2- 
(iHr 3H)-indolone from the 1-phenylindolone and di- 
methylformamide* The amide, usually in the presence 
of a reaction- inert diluent (as defined above) , such 
as toluene, is reacted with the phosphorous oxychloride 
at 0-30^C. for a short* period of time (10-30 minutes) • 
There should geherally.be at least one mole of amide 
per mole of POCl^; usually an excess (up to 2.5 moles) 
of the amide is used. The appropriately substituted 
l-phenyl-2 (IH, 3H)-indolone (usually about 0,67 to 1 
mole/mole of POCl^) is added and the reaction warmed 
at 50-100**C. until ^reaction is substantially complete. 
At eS-TO'^C, , a reaction time of 16-18 hours is generally 
suitable . 
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Alternatively, an iminoether is used as the 
activated form of em amide derived from NH^ or a 
primary amine. The 'iminoether is reacted directly 
with the l-phenyl--2 (IH, 3H) - indole ne in a reaction- 
5 inert solvent, generally at elevated temperature (75- 
125*C.); cf Example M1-M3 below. The iminoethers are 
prepared by standard me-thods, e.g., the well known 
reaction of triethyloxonium fluoroborate with the 
amide. 

3 The amides reqxiired for the present syntheses are 

available commercially or by reaction of a secondary 
amine with acetate or formate ester, acetic or formic 
acid or ah activated form thereof such as acetyl 
chloride, acetic anhydride or aceto formic acid re- 

3 agent;, or by cyclization of suitable omega-amlno acids 
or their deajivatives. The required l-phenyl-2(lH,3H)- 
indolones auce synthesized as described sUbove. 

Method C - Axylation of 3~Substituted- 
• (IH, 3H)-Indolone3 




2 1 *•■ 1 

wherein A , B and QT are as hereinbefore defined 
(except that generally both and are other than 
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hydrogen) , X is iodo or bromo, and aromatic rings are 
appropriately sxibstituted according to the formulae 

(I) , (II) and (III) . 

The first stage of the procedure of Method C is 
generally conversion of the starting indolone to its 
alkali metal sait, pref err ably done with a molar 
etjuivalent of a reagent such as NaH, which forms the 
required salt irreversibly. Salt formation is prefer- 
rably carried out in a solvent, one which is reaction- 
inert,, as defined above; dry dimethylformamide is well- 
suited for this purpose. Temperature is not critical 
but ambient temperatures (e.g., IS-SO'C.) are usually 
well-suited, avoiding the escpense of heating or cooling.. 
Salt formation is rapid and, with NaH as reagent, is 
judged complete when evolution of hydrogen ceases. The 
aromatic bromide or iodide (usually at least one mo lair 
equivalent, but optionally with up to 2 molar equiva- 
lents in excess to assure complete conversion of the 
starting indolone) and cuprous bromide (Cu^Brj, usually 
substantially one mole/mole of indolone) are added, and 
the reaction mixture heated to elevated temperat\ires 
(100-200*0 \mtil the reaction is stibstantially 
complete. A reaction time of 40 hours at 135-140''C. 
is typical. The product is readily isolated by 
quenching the reaction with ice and water, extracting 
the product into a water immisible solvent, and evapo- 
"ratiohT" If desired, the product is fiarther purified by 
chromatography * and/or rfecrystallization. 

The starting indolones are available from simple 
2(lH,3H)-indolones, suitsOily substituted on the 
aromatic ring, by reaction with amides or .amide acetals 
according to Methods A and B. The availability of the 
starting halides is described above. 
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Method D- - Dealkylation of a Preformed Compound 
Coittaining Aroma, tdLc (C^-Cj.) Alicbxy 

Compounds of the formula (III) containing an 
aromatic hydroxy group are preferably prepared by 
cleavage of the corresponding (C^-C2) alkoxy deriva- 
tives, most preferably from the corresponding methoxy 
derivative. A reagent particxilarly selective for this 
purpose is boron txibromide/ used in excess (e.g., 3 
moles/mole of substrate), in a reaction- inert solvent,, 
e.g., methylene chloride. The reagents are usually 
combined at low temperature (-50 to -lOO'C, con- 
veniently -78 «C., the temperature of a dry ice-acetone 
bath and then allowed to warm to ambient temperature 
"(e.g., over 2 hours at 25 'C), then quenched into 
water with brief stirring (e.g., 15 minutes at 25 -C). 
Acidification, extraction into a water immiscible 
solvent and evaporation provides a convenient iso- ' 
lation of the product. If* desired the product is 
fuarther purified by chromatography and/or recrystal- 
lization. . _ 

Method- E - AlJcylation of a Preformed Compound 
Containing a Phenolic Group 

Compounds of the formula (III) containing a (C - 
C2)al3coxy- group are alternatively prepared by reaction 
of an alkylating agent (e.g., ethyl iodide, dimethyl 
sulfate) with prfeformed compound of .the formula 
(III) . containing a phenolic group. The phenol is 
generally alkylated with an excess of alkylating agent 
(assxiring complete reaction in a reasonable time 
period) in a reaction- inert solvent, in the presence 
of an excess of an insoluble base such as K2CO2 which 
takes up the acid 'produced in the alky lation, at 50- 
lOO-C, 
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Method F - Replacemen-fc of the Amino Function in an 
Aminoalkylidene Derivative with a 
Second Amino Fxinction 

Compounds of the formula (III) wherein the group 
-NB^C^ is an amino group (open chain or cyclic) are 
conveniently prepared by replacement of a first amine 
•group by reaction with the second amine present in 
four or more molar excess. The reaction is carried 
out in a reaction-inert solvent, such as ethanol, con- 
veniently at ambient temperature (15-30*C.) until the 
reaction is substantially complete (e.g., 16 hours at 
25 'C.) and products recovered by simple- evaporation -in 
vacuo , with optional purification by chromatography 
and/or recrystallization . This method is a preferred 
route for prepauring compotands of the formulae (I) , 
(II) or (III) containing a primary amino or cyclic 
secondary amino function. The preferred precursors 
are 3- (1-dimethylaminoalkylidine) derivatives, readily 
available according to Method A. 

Method G - Replacement of the Hydroxy Function 
in a HydroxyaUcylidene Group with 
an Amine Function 

The preferred route to compounds of the formulae 
(I), (II) or (III) containing a imidazolealkylidene 
group is to react the corresponding hydroxyalkylidene 
derivative with, caxljonyldiimidazole (1-1.1 molar 
equivalents) in a reaction inert solvent such as 
benzene or toluene, conveniently at ambient tempera- 
ture (15-30*0. Such products generally crystallize 
directly from the exemplified, solvents (benzene or 
toluene) ; but are otherwise recovered by evaporation 
with optional purification by chromatography .and/or • 
recrystallization. 
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The required hydroxymethylene and l-hyd5:oxy- 
ethylidene stiartiing- materlaJLs are readily available by 
standard base catalyzed condensation of formate or 

ace-bate es-ter with the appropriately substituted 1- 
phenyl-2 (IH, 3H)-indolone. 

Method H - Replacement of Alkoxy Function in an 
Alkoxyalkylidene Group with an Amino Function 

Compounds of the formula (III) wherein the group 
-NB^C^ is an amino group are also conveniently pre- 
pared by' replacement, of an (C^-C^) alkoxy function in a 
l-phenyl-3- (l-alkoxyalkylidene) -2 (IH, 3H) -indolone, 
suitably substituted on aromatic rings / usdLng con- 
ditions otherwise analogous to those of Method F\ 

The required 3- (1-alkoxyalkylidene) precursors 
are obtained by condensation of ortho formate or ortho- 
acetate with the appropriate l-phenyl-2(lH, 3H) -in- 
dolone (see Preparation MS, below), in turn available 
by methods described eibove. 

The clinical utility of the novel compounds of 
the present invention in the treatment of individuals 
suffering from schizophrenia is reflected by their 
potent gabaergic. activity. Gabaergic activity refers 
to the gamma- amino butyric acid like activity of these 
compounds in inhibiting convulsions induced by 3- 
mercaptopropionic acid in an animal model (see for 
example Roberts and Taberner, Brit. J.* Pharmacol. 
61:476P, 1977; Adcock and Taberner, Biochem. Pharmacol. 
27:246; 1978). Subjects in the present test were 
Charles-River male mice, Swiss CD strain, 17-21 g,, 
fasted for 18 hours prior to testing*. Compounds were 
administered* subcutaneously or orally in a vehicle 
consisting of S% ethanol, 5% emulphor 620 and 9-0% 
saline, which vehicle alone served as a control 
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treatment.'- Compoxinds were tested on a .5 x lo^j^g 
dosage continuum^ if active ? to achieve data for 
determination of an ED^^ value* Solution concen- 
trations were varied at different doses to provide a 
constant injection volume of 10 ml/kg. The grouped 
mice were treated with test compounds, and, 1 hour 
later with 3-mercaptopropionic acid (MPA) , 32 mg/kg, 
intrccper^itoneally, after which they were observed 
continuously for 10 minutes. In untreated mice this 
MFA challange causes clonic convulsions within 4 
minutes of treatment." Protection against MPA con- 
vulsions in a given mouse was said, to occur if no 
convulsions occurred during, the 10 minute test period • 
In this test, compounds of the formula (I) showed 
potent activity. For example, subcirtaneous ED^^ 
values ranged from 6.6 mg/kg for 1- {3-^fl^loro-4-me"thoxy— 
phenyl) -3- (dimethylaminomethylene) -2 (IH, 3H) -dlndolone 
to about 56 mg/kg for the otherwise corresponding 1- 
{4-methylphenyl) and 1- (4-methylthiophenyl) analogs. 
l~Phenyl-3- (dimethylsuninomethylene) -2 (IH, 3H) -indolone 
and an extensive number of anailogous compounds showed 
no activity in this test, even at 100 mg/kg. Only a 
very few compounds of the formula (II) demonstrate 
such .activity , e.g., 1- ( 3-f luoro-4-methoxyphenyl) -3- 
( 2-pyrrolidiny1idene) -2 ( IH , 3H) -indolone ; the N-methyl 
analog thereof; and, in . particular, 1- (4-methoxy- 
phenyl) -3- R-methyl-2 -pyrrol idinylidene) -2 (IH, 3H) ^ 
indolone which, shdws an ED^^ of 3.2-5:6 mg/kg sub- 
cutaneously and 18-32 mg/kg orally. 

The clinical utility of novel and known compounds 
of the. present invention [formulae (II) and (III)] in 
the ■ treatment of hyperanxiety is reflected in their 
potent in vivo effect on 3H-flunitrazepam (3H-FNP) 
binding. This effect was measured by the method of 
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Koe and Weissman, J. Clin. Pharmacol, 21:397S, 1981. 
Groups, of five mice, of the type described abov-a, ace .. 
injected subcutaneously with 320 micromole/kg of the 
test compound or vehicle 1 hour prior to an intra- 
venous injection of 200 microCi/kg" ^H-FNP. Twenty 
minutes after .^the- ^H-PNP injection, the mice were 
sacrificed by cervical' dislocation^ and the brains 
were removed and immediately frozen. Each brain was . 
weighed quickly and homogenized in 40 volumes (w/v) 
ice-cold 50 mM- Tris HCl pH 7.7 buffer using a Brink- 
mann Polytron.. Triplicate 1.0-ml samples were filtered 
through Whatman GF/B glass fiber filters uiider vacuum 
and washed with two 5 ml aliouots of the ice-cold 
buffer.. The bound ^H^FNP was measured hy adding the 
filters to vials containing 10 ml. Aquasol-2 and 
counting- the radioactivity. Bound. ^H-FNP for drug- 
treated mice was calculated as percentage of bovmd 
H-PNP for .vehicle-treated mice, in this test, 
compounds of the formula (II) or (III) exhibit en- 
hancement in ^H-PNP bindin-g, for example, -ranging from 
126% for .1- (3-chlorophenyl) -3- (moropholinomethylene) - 
2 (IH, 3H) -indolone and 1- (3-cyanophenyl) -3- (l-methyl-2- 
pyrroiidinylidene)-2(lH,3H)-indolone to greater than 
250% for the most highly active compounds such-, as 1- 
(3-chloro-4-raethoxyphehyl) -3- (dimethylaminomethylene) - 
2 (1H,3H) -indolone and l-(3-fluoro-4-raethoxy) -3-(l- 
methyl-2-pyrrolidi]|iylidene) -2 (1H,3H) -indolone. 

In the treatment of a person suffering from 
schizophrenia (alleviating schizophrenia per se, or 
reversing or inhibiting the tardive dyskinesia side 
effects of an earlier or concurrently administered 
neuroleptic agent) or in the treatment of a person 
suffering from hyp^ranxiety, the compounds of the 
present invention are administered by a variety of 
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conventiona.1 routes of administration including orally 
atnd parenterally. Preferably, the .compounds are 
administered orally / generally in single or multiple 
daily doses of about 0.02 to 12 mg/kg body weight of 
the subject 'to be treated, preferably about 0.05 to- 5 ' 
mg/kg. If paxenteral administration is desired, then 
these* compounds stre given in single or multiple daily 
doses of 0.01 to 6 mg/kg body weight of the subject to 
be treated:. However, at the discretion of the attending 
physician, there can be some variation in dosage out- 
side of the specified ranges, depending upon the 
condition: of the siobject being treated and the par- 
ticular compound employed. 

The compound is administered alone or in com- 
bination with phaLxmaceutically-a^cceptable. carriers or 
diluents,- in either single or multiple doses. Suit- 
able pharmaceutical carriers include inert diluents or 
fillers, sterile aqueous solutions* and various organic 
solvents. The pharmaceutical compositions formed by 
combining the novel compounds of formula I or salts 
thereof and pharmaceutically acceptable caurriers are 
readily administered in a vaxiety of dosage forms such 
as tablets, * powders, capsules, lozenges, syrups and 
the like. . These pharmaceuticaX compositions caui, if ^ 
desired, contain additional ingredients such as 
flavorings, .binders., excipients suad the like. Thus, 
for oral, administoration, tables ts containing various 
excipients, such as* sodium citrate, are employed, 
together with various disintegrants such as starch, 
alginic acid and. certain complex silicates, together 
with binding agents such as polyvinylpyrrolidone, 
sucrgse, gelatin and acacia. Additionally, Itibri- 
cating agents such ;^'as magnesium stearate, sodium 
lauryl sulfate and talc are often useful for tabletting 
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ptirposes. Solid compos dLtlons o£ a similar t^ype may 
also be employed as fillers in soft and hard filled 
gela-bln capsules; Preferred ma"terials therefor in- 
clude lactose or milk su^ar and high molecular weight 
polyethylene glycols i; When aqueous suspensions or 
elixirs are desired for oral administration , the 
essential active ingredient therein may be combined 
with various sweetening or flavoring agents, coloring 
matters or dyes and, if desired, emiilsifying agents or 
suspending agents, together with diluents such as 
water, ethanol, propylene glycol, . glycerin, or com- 
binations thereof. 

Preferably, the products of this invention are 
administered- orally in unit dosage form i.e., as a ' 
single physically discrete dosage unit containing an 
appropriate, amount of the acti-ve compound in com- 
bination with a pharmaceutically-acceptable carrier or 
diluent. -Examples of such unit dosage forms are 
tablets or capsules containing from about 1 to 500 mg 
of the active ingredient, a compound of formialae (I) , 

(II) or (III) comprising from about 10% to 90% of the 
total weight of the dosage unit. 

For parenteral administration, solutions or 
suspensions of the compounds of formulae (I) , (ii) or 

(III) in sterile aqueous, solutions, for example, 
aqueous propylene glycol,, sodium chloride, dextrose or 
sodium bicarbonate^ solutions are employed. Such 
dosage forms are suitably buffered, if desired. The 
preparation of suitable sterile liquid media for 
parenteral administration will be well known to those 
skilled in the art. 
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Zt. has been no-ted that: at leas-t one of tihe 

metlioxyphenyl) -3- (l-methyl-2-pyrrolidinylidene) - 
2 (IH, 3H)-indolone, also possesses valuable anti- 
depressant activity r as shown by testing in the 
antidepressant aniiaal model of Porsolt et al . , . 
European, J. Pharmacol. 47, pp. 379-391 (1978). It is 
fxirther noted that the compounds of the present 
invention- possessing the above gaiaergic activity are 
also vaJLualyle in the treatment of epilepsy, i.e., in 
preventing the epileptic seizures associated with 
that disease. • In the treatment of depression, or in 
the treatment of epilepsy, compounds of the present 
invention having said , axitidepressant, or gabaergic . 
activity, respectively, are formulated and admini- 
stered clinically in the- same manner and range of 
dosage as that disclosed above for the treatment of 
schizophrenia or hyperanxiety . Based on their 
excellent gabaergic activity, as well as ease of 
preparation, preferred cpmpoiinds . f or the treatment of 
epilepsy correspond to those preferred in the treat- 
ment of schizophrenia. 

The present . invention is illustrated by the 
following examples. However, it should be understood 
that the invention is not limited to the specific 
detail-s of these examples. All temperatures are in 
degrees centigrade. 
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method1& 
Example Al 

1- (3-Chloro-4-me1:hoxyphenyl) -3- (l-dimethyl- 
arainoethylidene) -2 (IH^ 3^) -indolone 

1-r (3-Chloro-4-methoxyphenyl) -2 (IH^ 3H) -indolone 

. • • • . 

(0.67 g, 2*45 sooole) , dime thy lace-beuolde dimethylacetal 
(90%/ 0.45 ml, 2.7 mmole) and 10 ml CHCl were re- 
fluxed xinder nitrogen for 3 hours. The reaction 
mixture was cooled and evaporated in vacuo to a 
viscous oil. The oil was column chroma togr^^phed on 
silica gel, eluting impurities with ethyl acetate 
and then product with 2-4% methanol in ethyl acetate, 
initially isolated- as an oil (793 mg) . Crystallization 
from ether gave purified title product, 625 mg, m.p.. 
138-141^. 

Anal. Calcd^ for C^gHj^gN202Cl: 

• C, 66.56; H, 5.59; N, 8.17; m/e 344/342 
Pound: C, 66.43; H, 5.34; N, 8.14; m/e 344/342 
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L-Phenyl-3- (1-dimethyleuninoethylidene) - 
6-cliloro-2 (IH, 3H) -indolone 

and 

1- ( 3-chloropheiiyl ) -3 - ( l-dimethylamino-' 
ethvlidene-2 (IH^ 3H) -indolone 

By -the procedure o£ Exaiople Al, a. mix-btire of 
l-(3-chlorophenyl) -2 {1H,3H) -indolone and l-phenyl-6- 
chloro-2 (IH, 3H.) -indolone (5.0 g, 0.21 moles) was con- 
verted to a crude mixture of title products as an oil. 
Chromatograpiiy on silica gel, using ethyl acetate, 
separated and purified the title isomers. The less 
polax, faster moving product, was the 3-chlorophenyl 
isomer, crystallized from ether, 904 mg, m.p. US- 
US'. 

Anal. Calcd. for C^gHj^^N^OCl: 

C, 69.11; H, 5.48; N, 8.96; m/e 314/312 

Found: C, 69.20; H, 5.52; N, 9.08; m/e 314/312 

The more polar, slower eluting product was the 6- 
chloro isomer, aji oil which crystallized on standing 
and which was triturated with pentane, 0.305 g, m.p. 
118-121*. 

Anal.. Calcd. for C^gH^^NjOCl: 

C, '69.11; H, 5.48; N, 8.96; m/e 314/312 

i 

Foxind: c/ 68.97; H, 5.47; N, 8.08; m/e 314/312 
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EXAMPLE A3 

i- (3-Chlorophenyl) -3- (dime thy lamino- 
methylene) -2 (IH, 3H)-indolone 

By the procedure of Example Al", but substituting 
an equivalent of dimethylformamide dimethylacetal for 
the dimethylacetamide dimethylacetal, using first 
methylene chloride and then 7.5% ethyl acetate in 
methylene chloride in chromatography and recrystal- 
lization from ether-pentane , 1- (3-chlorophenyl) - 
2(lH,3H)-indolone (10 g, 0,041 mole) was converted to 
title product, 3.73 g, m.p. 116-118 

Anal. Calcd. for C^^H^^^NjOCl; 

C, 68.34r - H, 5-.Q6; N, 9.38 
Pound: C, 67.99; H, 4.82; N, 9.25 

EXAMPLE A4 

1- ( 3-Fluorophenyl) -3- (dimethylamino- 
methv lene) -2 (IH. 3H) -indolone 

By the procedTire of Example Al, but using 13:7 
hexane: ethyl acetate and then 3:7 hexane: ethyl acetate 
as eluant and- ether/pentane for crystallization, l-(3- 
fluorophenyl) -2 (1H,3H) -indolone (0.80 g, 3.5 mmoles) 
was converted to title product, 0.S3 g, m.p. 87-88. 5«. 

Anal. Calcd. for C^^H^gNjOP.O.lHjO: 

C, 71^86? H, 5.39; N, 9.86; m/e 282 

Pound: c, 71.57; H, 5.10; N, 9.84; m/e 282 
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-. EXAMPLE AS 

* • • • 

1- (4-Metlioxyphenyl) -3- {l-metliyl-2-pyrrolidin- 
. • ylidene) -2 (IH, 3H) -inViolone 

l-(4-Metlioxypheiiyl)-2(lHr3H)-indolone (49 g, 
0-2.05- mole) , N-iBethyl-2-pyrroiidone dimethyl acetal 
(ca. 80%, .53 g, 0-245 mole, Ber , 97, pp. 3081-7, 1964) 
and IOjOQ. ml chloroform were ref luxed under nitrogen 
for 1.5 hours. The reaction .mixttire was cooled and 
evaporated vacuo to solids. Two recrystallizations 
from ethyl acetate gave purified title product, 
44.7 g, m.p. 90-93«C. Thirty grams of this material 
were dried at 80«C/15 mm Hg tor 20 hours to give 26.1 g 
of title product, m.p. 127-9 "C. 

Anal. Calcd. for C2QH20N2O2* 

C, 74.97; &,-6.29j N, 8.75; m/e 320 

Founds C, 74.99; H, 6.29; N, 8.59; m/e 320 
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EXAMPLES AS-AIO 

Method A (Examples A1-A5) was further employed 
to prepare the following additional compounds. 
Listed in sequence are: example number; name of 
product ; name of starting materials; chromatography 
eluant; crystallization solvent(s); yield; m.p.; 
C, H and N microanalysis (calculated) fo\ind. 

AS . S-Fluoro-l- (4~f luorophenyl) -3- (dlmethylamlno~ 
me thy 1 ene)-2(lH,3H)~ indo 1 o ne ; S-fluorO'-l- (4- f luoro- 
phenyl) -2 (IH, 3H) -indolone/dimethylf ormamide dimethyl- 
acetal; no chromatography; ether/CH^Clj ; 63%; 149-151; 
(66.98) 66.76, (4.80) 4.50, (9.19) 9.12 for 0.25 HjO. 

A7. 6~Fluoro~l-phenyl~3- (dimethylaminomethylene) - 
2(lH,3H)-indolone ? 6-f lu6ro-l-phenyl-2 (IH, 3H) -indolone/ 
dlmethylf ormamide dimethylacetal; no chromatography; 
ethyl acetate/hexane; 76%; 155-157. S"; (71.18) 71.10, 
(5.45) 5.49, (9.77) 10.12 for 0.25 HjO. 

AS. 6-Chloro-l-pheny 1-3 -(dimethylaminomethylene) - 
2 (IH, 3H) -indolone ; 6-chloro-l-phenyl-2 (IH, 3H) -indolone/ 
• dimethylf ormamide dimethylacetal; ethyl acetate/hexane; 
benzene/pen tane; 18%; 148-151'; (68.34) 68.69, (5.06) 
5.22, (9.38) 9.7L. 

A9.. 1- (3-Fluoro-4-methoxyphenyl) -3- ( 1-dimethylamino- 
ethvlidene) -2 (IH, 3'H) -indolone ; l-(3-fluoro-4-methoxy- 
phenyl.) -2 (IH, 3H) -indolone/dimethylacetamide dimethyl- 
acetaJ.; ethyl acetatfe; ether; 48%; 187-189*; (69.92) 
69.73; (5.87) 6.06, (8.59) 8.40. 

AlO . 1- ( 4-Methoxyphenyl) -3- (l-dimethylaminQethylidene- 
2 (IH, 3H) -indolone ;. 1- ( 4-methoxyphenyl) -2 ( IH , 3H) -indolone/ 
dimethylacetamide dimethylacetal; ethyl acetate; ether; 
66%; 176-177.5*; (74.00) 73.81; (6.54)- 6.43; (9.09) 
8.79. 
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PREPARATION All 

3- (Dime-bhylaminomethylene) -2 {'IE, 3H) -indolone 

2-{lHr.3H)-indolone (oxindole, 50 0.376 mole), 

dimethylfonaaniide dimethyladetal (50 ml, 0.376 mole)- 

and CHC1-, (300 ml) were combined and refliixed for 6 
3 

hoxirs. The reaction laixture was concentrated in vacuo 
to 150 ml and title product recovered by filtration, 
59.5 g, m.p. 192-197*'. A second crop was obtained 
from mother liquor, 6.9 g, m.p. 193-196*". See Ber. 
85:774-779 (1952) and Chem. Pharm. Bull. 23:1436-1439 
(1975). 

Additional preparations by Method A (no chroma- 
tography or recrystaJLlization^) : " 

A12. 3- [1- (Dimethylamino) ethylidene] -2 (IH , 3H) - 
indolone; oxindole/dimethylacetamide dime thy lacetal; 
87%? 204-207^. 

A13. 4-Chloro-3- (dimethylaminomethylene) -2 (IH^ 3H) - 
indolone; 4 -chlorooxindole/ddLme thylf ormamide dimethyl- 
acetal; 82%; 220-223^. 

A14. 6-Chloro-3- (dimethylaminomethylene) -2 (IH^ 3H)- 
indolone ; 6-chlorooxindole/dimethylf ormamide dimetjiyl- 
acetal; 100%; 224-226^. 

A15. 7-Chloro-3- (dimethylaminomethylene) -2 (IHr 3H) - 
indolone ; .7-chlorooxindole/dimethylf oinaamide dimethyl- 
acetal; 70%; 230-232^. 

A16. 5-Methoxy-3- (dimethylaminomethylene-2 (IH. 3H) - 
indolone; 5 -methoxyoxindole/dimethylf ormamide dimethyl- 
acetal; 66%; 222-225*. 

r-' 

A17 . 5-Chloro-3- (diroethylaminomethylene) -2 (IH, 3H) - 
indolone ; 5 -chlorooxindole/dime thy If ormamide dimethyl- 
acetal; 67%; 204-206**. 
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METHOQ^ 
EXAMPLE Bl 

1- (3-Chlorophenyl) -3- (l-benzyl-2-pyrrolidinylidene) - 
• '2(lH,3H)-indolone • - - . ■ 

N-ben.zyl-2-pyrrolidone~(1.58 ml, 9.85 mmoles) was 
combined, with 2 ml toluene under and cooled to 0-S». 
FCX:!^ (0.5. ml/ 5.9 mmoles) was added and the mixture 
stirred 30 minutes. Ttoluene (3 ml) and l-(3-chloro- 
phenyl-2(lH,3H)-indolone (1.2 g, 4.92 mmoles) were 
added and" the stirred reaction mixture warmed to 25" 
for 30 minutes and then to 70-75* for 18 hotirs. The 
reaction mixture was cooled, diluted with 100 ml CH^Gl , 
washed with saturated NaHCO^, HjO and brine, dried and 
concentrated in vacuo' tp an oil (2.6 g) . The oil was 
chromatographed on silica gel (45 x 150 mm), using 
CH2CI2 as eluant, yielding title product, initially 
an oil which was crystallized from ether/pen tahe , 
1.04 g (53%), m.p. 72-75«. 

Anal. Calcd. for C25H22-N20C1: 

C, 74.89; H, 5.28; N, 6,99; m/e 402/400 
Found: C, 74.75; H, 5.41; n; 6.94; m/e 402/400 

EXAMPLE B2 

Ir (3-Chlorophenyl) -3.- (l-methyl-2.-piperidylidene) - 
• • ?(lH,3H)-indolone 

i 

By the procedure of Example Bl, but using^l:! 
hexane: ethyl acetate as .chromatography eluant and 
pentane f or crystallization, 1- (3-chlorophenyl-2- 
<lH,3H)-indolone (2.0 g, 8.2 mmoles) and N-methyl-2- 
piperidone (1.3 ml, 11^5 mmoles) were converted to 
title product, 180 mg (6.5%)" m.p. 162-165'. 

Anal. Calcd. for C2QHj^gN20Cl : 

C, 70.90; H, 5.65; N, 8,27; m/e 340/338. 
Z'^r."'^.! C, 70.79; H, 5.73; N, 8.05: m/e 340/338 
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EXRMPLE B3 

1- O-Chlorophenyl) -3- (l-nietliyl-2-pyrrolidinylidene) - 

2 CIH, 3H1 -indolone 

and 

6-Chloro-L-phenyl-3- (l-niefcliyl-2-pyrrolidinylidene) - 
2 ( IH ^ 3H ) - indo lone ; 

By the procedure of Example 31 a nvix-ture of 1- 
(3-chloroplienyl)-2(lH,3H)-indolone and 6-chloro-l- 
phenyl-2(lH,3H)-indolone (1.36 g, 5.56 nmoles) and 
N-nie1:iiyl-2-pyrrolidone (0.9 ml, 9.34 mmoles) were 
converted to a crude mixture of title products', as 
an oil. Tlie isomers were separated, purified and 
isolated as solid products by silica gel chromatographiy 
using the same eluant. The 3-chlorophenyl isomer was 
the faster pioving, yield 0.72 g, m.p. 134-137*. 

Anal. Calcd. for Cj^gH^7Ji2*^*^^* 

C, 70.25;- H, 5.28? N, 8.63; m/e 326/324 

Pound: C, 70.03; H, 5.26; N, 8.69; m/e 326/324 

The more polar component was the 6-chloro isomer, 
yield 0.10 g, m.p. 177-179*. 

Anal. Calcd. for <^i^^2.1^2^^' 

C, 70.25; H, 5.28; N, 8.63; m/e 326/324 
Found: C7 76t44; -H, "5.30'; N, 8.26; m/e 326/324 
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EXAMPLE B4 

l-(3-Cliloro-4-methoxyphenyl) -3- Cl-itiethyl-2- 
pyrrolidinylidene) -2 (1H» 3H) -indolone 

By the procedure of Example Bl, except that ethyl 
acetate was used 'as eluant and ether to c.rystalllze 
the product , 1- ( 3 -chloro-4 -methoxyphenyl ) - 2 { IH , 3H ) - 
- indolone (1.05 g, 3.84 mole) and N-methyl-2-pyrrolidone 
(0.62 ml/ 6.42 mmoles) .were converted to title product, 
O.Sa g, m.p. 126-127. 5». 

Anal. Calcd. for C2QH2_gN202Cl: 

C, 67.69? H, 5.40; N, 7.90? m/e 356/354 

Poundr Cr- 67.47? H,. 5.47; u/ 7.90? m/e 356/_354 

• EXAMPLE B5 

1- ( 3-Pluoro-4-methoxyphenyl) -3- ( l-methyl-2- 
pyrrolidinylidene) - 2 (1H> 3H) -.indolone 

By the procedure of Example 85, except to use 
ethyl acetate as eluant, l-(3-fluoro-4-"methoxyphenyl) - 
2 (1H,3H) -indolone <2.0 g, 7.8 nmoles) and l-methyl-2- 
pyrrolidone (1.5 ml, 15.6 mroole) were converted to ** 
title product, 0.32 g,. m.p, 68-71'. 

Anal. Calcd. for C2QH^gN202F: 

C. 70.99; H, 5.66; N, 8.23; m/e 338 

Pound: C, 70.86; H, 5.85? N, 8.13? m/e 338 
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EXAMPLES B6-B9 

Method B (Examples. Bl-B 5) was ftirther employed 
to prepare the following additional compoutnds. Listed 
in sequence are exsunple ntamber;' name of groduct; 
starting materials? chromatography eluant; crystal- 
lization solvent (s) ; • yield? m.p.? C, H and N micro- 
auialyses (calctilated) foxmd. • • 

B6. 1- (Chlorophenyl) -S- (N-phenyl-N-methylamino- 
methvlene) -2 (IH, 3H) -indolone ; 1- (3-chlorbphenyl-2 (IH, 3H) - 
indolone/N-phenyl-N-m;^thylf onnamide ; 1:1 hexsuie : ethyl 
acetate; ether/penta^e; 19%; 127-129"; (73.22) 73.26-, 
(4.75) 4.84, (7.77) 7.77. 

B7. 1- (3-€hlorophe&yl).-3- (N-ethyi-2-pyrrolidiny lidene) - 
2 (IH, 3H) indolone ? 1- (S-chloropheny 1) - 2 ( IH , 3H.) - indolone/ 
N-ethyl-2-pyrrolidone; chloroform; ethyl acetate/ 
hexane; 38%? 105-107*? (70.90) 70'. 96, (5.65) 5.84, 
(8.27) 8.46^ 

B8. 1- ( 3-Chlorophenyl) -3- (N-phenyl-2-pyrrolidiny lidene) - 
2 ( IH , 3H) - indo lone ; 1- ( 3 -chlorophenyl ) - 2 ( IH , 3H) indolone/ 
N-phenyl-2-pyrroridone; 1:1 ethyl acetate: hexane? 
ether? 33%; 128-13t)«? (74.51) 74.53, (4.95) 5.04, 
(7.24) 7.22. 

B9. 4-Chloro-l-phenyl-3^ (N-methyl-2-pyrrolidinylidene) - 
2 (IH, 3H) -indolone ; 4 -chloro-l-phenyl-2 ( IH , 3H) -indolone/ 
N-methyl-2-pyrrolidone; ethyl acetate; ether/hexane ; 
20%; 78-80"? (70.25) 69.89, (5.28) 5.56, (8.63) .8.52. 



-31- 



01 04860 



PREPARATION BlO 

3- (I-Methyl-2-.pyrrolidinylidene) - • 
■ 2(lH/3H)-lndolone 

Onder .nitrogen, N-methyl-2-pyrj:olidone (3 ml) was 
cooled- in an ice-water bath. Phosphorus oxychloride 
(0.91 ml, 0.01 mole) was added dropwise. After stir- 
ring 15 minutes, the' bath was removed and 2(1H,3H)- . 
indolone (oxindole, 1.3 g, 0.01 mole) in 3 ml. additional 
N-methyi-2-pyrrolidone (3 ml) was added dropwise. The 
temperature rose to 40*C. The. reaction miactxire was then 
heated at 80' for 16 hours," cooled and partitioned be- 
tween ethyl acetate and water. The aqueous layer was 
washed with, fresh- ethyl acetate, basified to pH 9 with . 
6N NaOH and clarified by filtration. The filtrate was 
extracted with ethyl acetate. The extract was evapo- 
rated to dryness and the resulting title product tri- 
turated with ethyl acetate, 0.24 g, m.p. 2 68 -2 71 *C. 
(dec). See Ind. j. Chem. 12:940-942 (1974). 

Additional ^areparations by Method B.: 

Bll. 6-Chloro-3- (l-methyl-2~pvrrolidinylidene) -2- 
( IH , 3H ) - indolone ? 6-chlorooxindole/l-methyl-2- 
pyrrolidone; no chromatography; no recrystallization; 
50%; 227-229'. 

B12. 3- CI- (p-chlorobenzyl) -2-pyrrolidinylidene] -2- 
. ( IH , 3H ) - indolone ; qxindole/l- (£-chloroben2yl) -2- 
pyrrolidone; no chromatography; methanol/ ethyl acetate.; 
46%; 188-190'. 
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M5TH OD_ C 
EXAMPLE CI 

1- (3-Methoxyphenyl) -3- ( dime thy la m inome thy 1 ene ) - 
• ■ 2(lHr3H)-indolone , 

In a flame dried flask xinder nitrogen, sodium 
hydride (50% dispersion in oil, 0.96 g, 20 mrooles) was 
washed free of oil with hexane. Dry dimethy If ormami de 
(DMF, 50 ml) and 3- (dimethylaminomethylene) -2 (IH, 3H) - 
indolone [Chem. Ber. 85:774 (1952); 3.77 g, 20 mmoles] 
were added, and the mixture * stirred, for 30 minutes 
(until gas evolution ceased). m-Iodoanisole (9.36 g, 
40 mmoles) in 20 ml DMF was added, followed by CU2Br2 
(5.74 g, 20 mmoles) . The- reaction mixture was heated 
at 120-130** for 40 hours, poured over 300 g of ice, 
stirred with .300 ml ether, filtered and the ether 
layer separated, dried over MgSO^, filtered and con- 
centrated to aji oil. The oil was chromatographed on 
silica gel, using ethyl acetate as eluant and title 
product initially isolated as an oil, crystallized 
from ether r 2,46 g (42%), m.p. lOS-lOS.S*' (dec). 

Anal. Calcd. for Cx8^18^2^2' 

C, 73.45; H, 6.16; N, 9.52; m/e 294 
Pound: C, 73.83; H, 5.95; N, 9.49; m/e 294 
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E2CAMPLE C2 

1- (3-Fluoro-4 -methoxyphenyl ) -3- (dimethvlamino- 
methylene) -2(1H/3H) -Indolone 

By the procediire of Example CI, without chroma- 

* 

tography, but directly crystallizing the crude product 
from ether/pentane, 3-(dimethylaminomethylene)-2- 
. (1H,3H) -indolone (3.77 g, 20 mmoles) and 4-broino-2- 
fluoroanisole (4.10 g, 20 mmoles) with NaH (0.96 g of 
50% dispersion in oil, 20 mmoles) .and Cu-Br, (5.74 g, 
20 mmoles), were converted to title product, 0.79 g, 
m.p. 113-114 

Anal. Calcd. for ^^.S^ll^l'^l^' 

C, 69".21;. H, 5.49; N/ 8.97; m/e 312 
Found: C, 69.06; H, 5.S5; N, ,8.95; m/e 312 • 

SXl^lPLE C3 

1- (3-Trif luoromethylphenyl) -3- (dime thy lamino- 
methylene) -2 ( IH, 3H) -indolone 

Using the same reagent quantities and the procedure 
of Example C2, but replacing the anisole with m-tri- 
f luoromethylphenyl bromide (7.9 ml, 50 mmoles), title 
product was prepared, 1.43 g, m.p, 103-106" . 

Anal. Calcd. for 8^15 ^2°^ 3 ' 

C, 65.05; H, 4.55; N, 8.43; m/e 332. 
Pounds c, 64.'97; H, 4.53; N, 8.65; m/e 332. 
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EXAMPLE C4 

i- (3-Methylphen.yl) -3- (dimethylamino- 
• methylene) -2 (IH, 3H>-indolone 

Using the same reagent q\iantities and the pro- 
cedure of Example CI, but replacing the iodoanisole 
with m-iodotoluene (5*.l ml, 40 naaoles) , title product 
was prepared. Crystallization was from ether/pentane , 
2.1 g, m.p. lOS-108*. 
Anal. Calcd. for C^^gHj^gNjO: 

C, 77.67; H, 6.52; N, 10.07; m/e 278 
Found: C, 77.38'; H, 6.46; M, 10.06; m/e 278 

EXAMPLE C5 • 

L- (3-Cyanophenyl) - 3- (dimethylaminomethylene) - 
- 2(lH>3H)-indolone 

Using the reagent quantities of Example CI, 
substituting 3-bromobenzonitrile (7.3 g, 40 mmoles) for 
the m- iodoanisole, Isl hexane: ethyl afcetate as eluant 
in chromatography, and allowing the product to crystal- 
lize on standing, title product was otherwise prepared 
according to the procedure of Example CI,. 1.3 g; m.p, 
140-143". 

Anal. Calcd. for C^a^l5^3^* 

.C, 74.72; H, 5.23; N,. 14.52; m/e 289 
Pound-. C, 74.22; H, 5.30; N, 14.43; m/e 289 
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EXAMPLE C6 

1- ( S^Methylphsnyl ) -3 - ( 1 -diiue thylaainoethyi.idene ) - 
2 ( IH / 3H) - indolone 

Using a reaction time of 18 hours at reflux and 
crystallizing the product from, hexane after chroma- 
tography, 3-(l-diinethylaminoethylidene) -2 (IH^ 3H) - • 
indolone . (4. 06 g, 20 ininoles) was converted to present 
title product, 0.45 g, m.p. 96-99*. 

Anal. Calcd. for Cj^gH2QN20: 

C, 78.05; H, 6,90; 9.58; 0, 5.47; m/e 292 

Found: C, 77. 8S; H,.6i89; N, 9.57; O, 5.69; m/e .292 
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EXAMPLE C7 

1- (3-=-Methoxyphenyl) -3- (l-metJiyl-2-pyrrolidinylidene) - 
2 ( IS, 3H ) -indolone • ' 

Under Nj/ 3-(i-methyl-2-pyrrolidinylidene)-2(lHr3H) - 
Indoloxie (1.0 g, 5 itimoles) was added port:±onwlse to a 
slurry of NaH (50% oil dlsperslon> 265 mg., 5.5 imnoles) 
sltirrled in 50 ml« d imethy IformaTn t de 2Lnd the mixture 
stirred at 25^ for 2 hours. Cu2Br2 (1.43 g, 5 mtnoles) 
amd then m-bromoanisole (1.9 ml, 15 mmole) were added. 
The mixture was heated at 13 0 ® for 3 • 5 days , cooled , 
poured over ice and ethyl acetater basified with 
HH^OH and filtered over a pad of diatomaceous earth. 
The aqueous layer was separated from the filtrate and 
extracted with fresh ethyl acetate. The combined 
organic layers were back-washed with H^O, dried over 
MgSO^, treated with activated carbon, evaporated 
to dryness and the residue triturated, with ether, 
and filtered to yield staxting material (110 mg) . 
The ether filtrate was evaporated to an oil and 
chroma tographed on 75 ml', silica gel, eluting with 
CHCl^. Clean product fractions were combined, evapo-^ 
rated to an oil and crystallized from CHCl^/ether, 
320 mg, m.p. 127-129^ (dec). 

Anal. Calcd. for ^20^20^2^2* 

C, 74.98; H, 6.29; N, 8.74; m/e 320 
Found: C,., 74187; E, 6.28; N, 8.69; m/e 320 
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EXAMPLES C8-G42 

Me-thod C (Examples C1-C7) was further enrplbyed 
i:o prepare the following additional compounds. Listed 
In sequence ares example number; name of product; 
i name of S'tart.lng materials; chroma1;ography eluant; 
crystallization solvent (s) ; yield; m.p.; C, H and M 
microanalyses (calcxilated) found. 

C8. 1- (■3-Chloro-4 -methoxyphenyl) -3- ( dimethyls m-t no- 
methyl ene) -2 (IH, SS)rln<lolane ; 3- (dimethylaminomethylene) - 
) 2 (lH,3H)-indolone/2-chloro-4-iodoanisole; ethyl acetate/ 
hexane; benzene/pentane^ 38%; 148-151"; (65.75) 66-.1S, 
(5.21) 5.26, (8.52) 8.47. 

C9. 1- (3-Ethylphenyl) -3- (dimethylaminomethylene) - 
2 (IH, 3H) -indolone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
5 • indolone/3-ethylphenyl iodide; ethyl acetate;- ether/ 
pentane; 34%; 112-114'; (78.05) 77.75, (.6.90) 6.88, 
(9,58) 9.53. 

'CIO . 1- ( 3-Chloro-4-methoxy-5-methvlphenyl) - 3- 
( dimethylaminomethylene) -2 (IH, 3H) -indolone ; 3-(di- 
5 methylaminomethylene) -2 (IH , 3H) indolone/2-chloro-4- 
bromo-6-methylanisole; 1:1 ethyl acetate: hexane; 
ether/pentane; 33%; 147-1S6»; (66.56) . 66.48, (5.59) 
5.48,. (8-17) 7.91. 

Cll. 1- (2-Methylphenyl) -3- (dimethylaminomethylene) - 
5 2 (IH, 3H) -indolone ; 3- (dimethylaminomethylene) -2 ( IH , 3H) - 
indoione/2-iodotolu'ene; ethyl acetate; hexane, then 
ether; 10%; 105-107"; (77i67) 77.23, (6.52) 6.44, 
(10.07) 10.06. 

C12. 1- ( 4 -Methoxyphenyl) -3- (dimethylaminomethylene) - 
0 • 2 (IH, 3H) -indolone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
indolone/ 4 -bromoani sole; not chroma tographed ; ether/ 
. pentane; 20%; 136-138"; (73.45) 73.49, (6.16) 6.20, 
(9.52) 9.69. 
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C13. 1- (2-Chl6ro-5- trifluoromethylphenyl) -3- 
(dimethylaminomethylene) -2{1H\ 3H) -indolone ; 3- (di- 
me thylamiixomethylene) -2 (IH, 3H) -indolone/2-chloro-5- 
trifluoromethylphenyl iodide; 1:1 ethyl acetate :hexane; 
ethyl acetate/hexarie'; 14%; ISS-ie?**; (58.94) 58.91, 
(3.85) 3.94, (7.64) 7.57. 

•C14. 1- (3, 5-Dichlorophenyl) ^3- (dimethylamino- 
methylene) -2 (iHy 3H) -indolonej 3- (dimethylamino- 
methylene) -2 (1H,3H) -indolone/3, 5-dichlorophenyl iodide; 
ethyl acetate; not recrystallized; 72%; 147-149.5**; 

(61.27) 61.02, (4.23) 4.15, (8.41) 8.57. 

CIS.- S-Chloro-l-C3-chlorophenyl) -3- (dimethylamino- 
methylene) -2 (IH, 3H) -indolone ; S-chloro-3- (dimethyl- 
fiuninomethylene) -2 ( IH, 3H) -indolone/3-chlorophenyi 
bromide; chl-oxoform; not recorystallized; 24%; 165-168^; 

(61.28) 61.34, (4*24) 4.26, (8.40) 8.32. 

C16. l-(2-Nitrophenyl) -3- (dimethylajginomethylene) -2- 
( IH r 3H) -indolone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
indolone/Erbromonitrobenzene; not chromatogr aphed ; 
ether; 29%; 213-215^; (66.01) 66.04, (4.89) 4.91, 
(13.59) 13.63. 

C17. 1- ( 3-Bromophenyl ) -3- ('dimethylaminomethylene) - 
2- ( 1h; 3H) - indolone ; 3- (xjimethylam ihomethylene) - 2 (IH, 3H) - 
indolone/m-dibromobenzehe; not chromatographed; ether; 
24%;. lia-121%- (59^49) -59.56, (4.41) 4.16, (8.16) 
8.06. 

C18. 1- (2-Chlorophen"yl) -3- (dimethylaminomethylene) - 
2 (IH^ 3H) -indolone ; 3 - ( d ime thy laminome thy 1 ene ) - 2 ( IH , 3H ) • 
indolone/oj-chloroiodobenzene; no chromatography; 
ether/pentane; 12%; 169-171^; (68,34) 67.95, (5.06) 
5.30, (9.38) 9.45." 
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CIS. 1° { 2 , S^Dichlorophanyl) -3- {diiast±tyl£iaj.no- 
me-bhV'lene)-2(lH, 3H) -indalone ; 3- Cdimethylaiflincraethylene) - 
2(lH,3H)-indolone/2,5-dichloroiodobenzene; ethyl acetate; 
ether; 19%; 161-163«; (61.27). 61.13, (4.23) 4.28, 
(8.41) 8.40. 

C20. • 1- (3 , 4-Dichlorophe^yl) -3- (dimethylaminomethy- 
lene ) - 2 ( IH , 3H ) - indo'lone ; 3- (dimethylaminomethylene) - 
2 (IE, 3H) -indolone/3 , 4-dichloroiodobenzene ; not chroma- 
tographed; ether; 28%; 149-151»; (61.27) 61.10, (4.23) 
4.21, (8.41) 8.33. 

C21. . 1~ ( 3-Nitrophenyl) -3- (dimethylaminomethylene) - 
2 ( IH / 3H ) - indo lone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
indolone/m-iodonitrobenzene; not chroma tographed; ethyl 
acetate/hexane; 51%; 113-116 •; (66.01) 65.90, (4.89) 
4.92, (13,59) 13.53. 

C22. 1- ( 4-Mit:rophenyl) -3- (dimethylaminomethylene) - 
2 ( IH , 3H) - indo lone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
indolone/£-bromonitjtobenzene; not. chroma tographed ; 
ethyl acetate/hexane; 6%; 189-192 (64.14) 63.84, 
(5.07) 4.88, (13.20) 13.18 with 0.5 H^O. 

C23. • 1- (3-Formylphenyl) -3- (dimethylaminomethylene) - 
2 ( 1H,.3H) - indo lone ; 3- (dimethylaminomethylene) -2 (1H, 3H) - . 
indoione/3-iodobenzaJ.dehyde; ethyl acetate; ether; 18%; 
12p-122«; (73.95) 73;76, (5.52) 5.66, (9.59) 9.89. 

C24. 1- ( 3 , 4-Dimethoxyphenyl) -3- (dimethylaminomethy- 
lene) -2flH, 3H) -indolone ; 3- (dimethylaminomethylene) - 
2 ( IH, 3H) -indo lone/3 , 4-dimethoxyphenyl bromide ; not 
chroma tographed; ether; 6%; 164-167'; (70.35) 70.02, 
(6.22) 6.06, (8.64) 8.69.- 
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C2S. 5-Me-bhoxy-l- ( -3 -chloro phenyl) -3- (dliaethylamlno- 
methylene) -2(1H^ 3H) -indolone ; ' 5-Methoxy-3-(djLiaethyl- 
aminoiaethylene) -2 (IH, 3H) -indolone/m-chloroxodobenzene; 
chloroform; methanol/ether ; 9%; 128-130''; (.65.75) 
5 65.27, (5.21) 5.19, (8.52) 8.53. 

C26.. 1- ( 3-Dimefchylcarbamoylphenyl) -3- Cdimgfchylamiho- 
mieiihylene) -2^C1H, 311) -indolone ; 3- (dimethylaminomethylene) 
2(1H, 3H) -indolone/m-iodo-N,N-dimethylbenzamide; 1 : 1 
ethyl acetate :hexane; toluene/pen tane; 24%; 180.5-183*'; 
10 (70.67) 70.95, (6.38) 6..18, (12,361 12.35 with 0.25 
H^O. 

. 4-Chloro-l- (3-chlorophenyl) -3- (dimethylamino-^ 

methylene) -2 (IH, 3H) -indolone ; 4-chloro-3- (dimethyl- 
amdLnomethylene) -2 (IH, 3H) -iadolone/ij-chloroiodobenzene; 
15 chloroform; chloroform/ether; 5%; 169-170**; (61.28) 
60.99, (4.23)' 4.13, (8.40) 8.40. 

C28 . 1- ( 4-Dimethylaminophenyl) -3- (dimethylamino- 
methylene) -2 (IH, 3H) -indolone ; 3- ( dimethy lam i nomethy 1 ene ) ^ 
2 MH, 3H) -indolone/£-bromo-N,N-dimethylaniline; ethyl- 
I.) 20 acetate; ethyl acetate; 32%; 192-195^; (74.24) -73.92, • 
(6.89) -6v84, (13.67) 13.99. 

C29* 1-* ( 4 -Methyl phenyl) -3- (dimethylaminomethylene) - 
2 (1h)3H>— indolone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
_ indolone/£-brQmotoluene ; ethyl, acetate ; benzene/pen tane ; 

25 23%;." 135-137**.; '(77l67) 77.44, (6.52) 6.54, (10.07) 
10.29^ 

C30. 1- (4-Methylthiophenyl) -3- (dimethylaminomethy- 
lene) -2 (lH^3H)-indolone ; 3- (dimethylaminomethylene) -2- 
( IH , 3H ) -indolone/£-methylthiophenyl bromide ; ethyl 
30 acetate; ethyl acetate/pentane; 32%; 144-147*; (69.64) 
69.45, (5.84) 5.88, (9.03) 8.85. 
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C31. g-Chloro-l- (3-chlorophenyl) -3^- (dimethylamino- 
me-thylene) -2 (IH^ 3H) -indolone ; 6-chloro-3- (dimethyl- 
aminanethylene) -2 ( IH, 3H) -indolone/m-chloroiodobenzene ; 

* - . ~* 

ethyl acetate; cyclohexane; 2%; 128-130"; (61.28) 61.07, 

5 (4.23) 4.25, (8.40) 8.37. 

C32. 7-Chloro-l-- (3.-chlorophenyl) -3- (dime thy lamino- 
methylene) -2 (IH^ 3Hr- indolone ; 7-chldro-3-(diiBethyl- 
aminomethylene) -2 (IH, 3H) -indolone/m-ehloroiodobenzene; 
ethyl acetate; methanol/ether; 31%; 172-175'*; (61.28) 
10 61.31, (4.23) 4.31, (8.40) 8.32. 

C33. 1- ( 3-Methyl-4 -methcxvphenyl) -3- (dimethyl amino- 
methylene) -2 ( IH, 3H) - indolone ; 3- (dimethylamino- 
methylene) -2 (IH, 3H) -indolone/^T^bromo-o-methylatnisole; 
ethyl acetate? benzene/pentane; 18%^ 172-174*; (74.00) 
15 74.09, (6.54) 6.61, (9.09) 9.08. 

C34. l-("3-Biphenyl)'-3- (dimethylaminomethylene) -2- 
(IH, 3H) -indolone ; 3- (dimethylaminomethylene) -2 (IH, 3H) - 
indolone/ 3 -bromobiphenyl; ethyl acetate; ether; 34%; 
131-133-; (81.15) 81.55, (5.92) 5.93, (8.23) 8.10. 

20 C35. l-(5-Chloro-2-methoxvphenvl) -3- (dimethylamino- 

methylene) -2 ( IH, 3H) -indolone ; 3- (dimethyleuuino- 
methylene) -2 ( IH, 3H) -indolone/£-chloro-o-bromoanisole ; 
ethyl acetate; ether/benzene; 27%; 161-163 •; (65.75) 

65.39, (5.21) 5.09, (8.52) 8.39. 

< • 

25 C36. 1- (3-Isopropyl-4-methoxyphenyl) -3- (dimethyl- 

aminomethylene) -2 (IH, 3H) -indolone ; 3- (dimethylamino- 
methylene) -2 (IH, 3H) -indolone/g-bromo-o-isopropyl- 
anisole; ethyl acetate; ether/pentane ; 7%; 133-136'*; 
(74.97) 74.82, (7.19) 7.23, (8.33) 8.10. 
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C37. 1- ( 3-CyanQphenyl) -3- (l-methyl-2-pyrrolidinyli-* 
dene) -2 (1H/3H) -indolone ;, 3- {l-methyl-2-pyrrolidinyli- 
dene) -2 (IH^ 3H) -indolone/mrbroinobenzonitrile; CHCl^; 
efcher/CHCl^; 16%; 172-174^; (76.17) 75.86^ (5.43) 
5.19^ (13.32) 13.43. 

C3a • 1- ( 3-Dimethylcarbainoylphenyl) -3- ( l-iiiefchyl-2- 
pyr r o 1 idiny lidene ) -2 ( IH / 3 H ) indo lone ; 3- (l-methyl-2- 
pyrrolidinylidene) -2 (IH/ 3H) -indolone/m-iodo-N^N-di- 
mefchylaniline; CHCl^; ether/CHCl^; 17%; 170-172^; 
(72.20) 72'.22/ (6.47) 6.38, (11.48) 11.38 with 
0.25 H^O; 

- C39- 6-ChTaro-l- (3-chlorophenyl)'-3- (l-me'fchyl-2- 
pyrrolidiJlylidene) -2 (IHr 3H) -indolone ; 6-cliloro-3- 

( l-methyl-2-pyrro lidinylidene). -2 ( IH ,.3H) -indolone/m- 
chlorolodobenzene; CECl^; ether/cyclohexane; 43%; 
103-106*; (6S.52) 63.54, (4.49) 4.57, (7.80) 7.86. 

• 

C4 0. 1- ( 4-ChlQrophenyl) -3- (l-nie-fchyl-2-pyr'rolidiny li- 
dene) -2 CIH, 3H) -indolone ; 3- ( l-methyl-2-pyrrolidinyli- 
dene) - 2 (IH, 3H) -indolone/^-chloroiodobenzene ; ethyl 
acetate; no recrystallization; 48%; 174-176**; (70.25) 
69.93; (5.28) 5.24, (8.63) 8.52. 

C41 . 1- ( 3-Chlor ©phenyl) -3- [1- (£-chloroben2yl) ^2^ 

pyrroi idiny lidene] -2 (IH, 3H) -indolone ; 3-[l-(£- 
chlorobenzyl) -2-pyrrolidiny lidene] -2 (IH, 3H) -indolone/ 
m-chloroiodobenzene; 1:1 ethyl acetate :hexane; ether; 
29%; 115-117**; (67.57) 67.67, (4.76) 4.73, ^6.30) 
6.35 for O.S HjO. 

C42. 1- (4-Methoxyphenyl) -3- (l-methylT2-pyrroli- 
dinylidene) - 2 ( IH , 3m - indolone ; 3- (l-methyl-2- 
pyrrolidinyliden"e) -2 (IH, 3H) -indolone/£-bromoanisole; 
ethyl acetate; ether; 8.7%; 130-132**; (74.97) 74.87, 
^6.29) 6.32, (8.75) 8.73. 
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PREPARATION C43 
1 - ( l-riuo ro - 4 -me-thoacypheny 1 ) indo 1 e 

Indole (60 g, 0.51 mole), o-f luoro-£-broino- 
.auxisole (112.2 g, 0.547 mole), KjCOj (76 g, 0.55 mole) 
and Cu2Br2 (14 g) were combined in 600 ml N-methyl- 
pyrrolidone and heated at 185-200* for 48. hours, stir- 
ring under reaction mixttire was cooled, 
poured into ice and water and extracted several tines 
-w^MiUi ethyl acetate. The .combined organic layers were 
washed with HjO, then brine, dried over MgSO^, treated 
with activated Ccucbon, and concentrated to am oil 
(148 g), A portion of the oil (25 g) was chromatographed 
on silica geL (7.5 x 18 cm) eiuting.with 1:9 CE^Clj: ^ 
hexane, yielding title product as ah oil which crystal- 
lized on standing in vacuo overnight, 7.2 g, m.p. 
65-67«. 

Anal. Calcd. for C^gH2^2NOPs 

C, 74.67; H, 5.02; N, 5.81; m/e 241. 
Pound; C, 75.27; H, 5.22; N, 6.10; m/e 241. 
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PREPARATION C44 

l»(3-Chloro-r4-me^hoxypheriyl) indole 

Indole (14 g, 0.120 mole), o-chloro-£-iodoanisole 
(34 g, 0.127 mole) , . KjCOj (18 g, 0.13 mole) and CUjBrj 
5 (1.0 g) were healied in 200 ml N-methylpyrrolidone at 
200^ for 24 hours. Crude product was isolated as axi 
oil (27.8 g) as in the preceding preparation then dis- ■ 
tilled (11.0 q, b.p. 169-196 VO. 3 nnn) and finally 
chromatographed on silica gel with 1:1 CH2CI2 : ethyl * 
10 acetate as eluant/ yielding purified . title product as 
the faster moving component as a viscous oil/ 5.23 g; 
pnmr/CDClj/delta/TMS : 3.9 (s) , 6.6 (d) , 6.8-7.7 (m) ; 
m/e 2S9/2S7 

The slower moving component was demethylated title 
15 product, 5.0 g; viscous oil; m/e 245/243. 
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P REP JU^TI O N C45 

Pi- (4-f luorophenvl) amine 

A mixture of £-fluoroacetanilide (76.5 g, 0.5 
mole), 4-bromofluorobeiizene (262.5 1.5 mole), 
K2CO3 (76 ^, 0.55 .mole), .CUjBrj (157 ..8 g, 0.55 mole) 
and N-methylpyrrolidone (600 ml) were heated at 
- 175-18 Q«.. After allowing low boiling material to 
condense off, the mixture was heated at reflux for 7 
days. The mixture was cooled to 60 • and quenched 
into a mixture of 2 liters E^O, 600 ml ethylenedi- 
amine and 1.2 liters toluene, filtered and. the 
toluene layer separated, back- washed 2 x 600 ml E^o, 
treated with activa.ted carbon, dried over MgSO^ and 
concentrated to oily solids in vacuo. The latter 
were taken up in l.S- liters 10% ethanolic KOH, re- 
fluxed 18 hours and concentrated in vacuo to an oil . 
The oil was partitioned between 750 ml E^O and 75.0 
ml. ether. The water layer was washed 2 x 200 ml 
ether. The organic layers were combined, back-washed 
2 X 200 ml HjO, treated with activated carbon, dried 
over .MgSO^,. recohcentrated to an oil (60.3 g) and 
distilled to yield, purified title product 41.6 g,- 
b.p. 156-160V2 mm. 
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PREPARATION C46 
1- (4-Me-thoxyphenyl) indole 
By the method of Preparation C43, £-broinoanisole 
(140 g,.0.75 mole), indole (60 g, 0.51 mole), ^-2^^^ 
(75 g, 0.54 mole) and CUjBr^ (28 g, 0.1 mole) were 
converted to title product, purified by distillation, 
rather than chromatography, 67.7 g, b.p. 150-160/0.4-0.5 
mm, which erystsJ-lized on storage in the refrigerator, 
m.p. 52-54*C. 
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EXAMPLE Dl 

1- ( 3-Hydroxyphenyl) - 3- ( dimethylaminoniethylene) - 

Under nitrogen,, a solution of title product of 
Example CI (0.468 g, 1.59 mmoles) in 5 ml CH CI was 
cooled to -78*. Boron tribromide (0.45 ml, 4.77 
mmoles) was' added. After stirring 20 minutes at -78% 
the reaction mixture was allowed to- warm to room 
temperature, stirred 2 hours, diluted with 25 ml. of 
water and then 20 ml CH2CI2,. stirred. IS minutes, and 
the pH adjusted to 6-7 with saturated NaHC03. "^^^ 
aqueous layer was separated and extracted 2 x 25 ml 
CH^Cl^- The three organic- layers were combined, dried 
over MgSO^, and concentrated to solids in vacuo , 0.4()2 
g. Recrystallization from CH^Clj/hexane gave purified 
title product, 0.320 g, m.p. 200-203". 

Anal. Calcd. for C^^H^gN202«l/4H20: / 

• C, 71.69.; H, 5.84; 9.84. 

C, 71.77; H, 5.72; 9.78. 
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EXAMPLE El 

- • ♦ 

1- (3-Ethoxyphenyl) -3- (dimethylamino- 
methylene) -2 CIH, 3H) -indolone 

Title product o-£ Example Dl <0.28 q, 1.0 nmole) in 
2 ml. of -.acetone was stirred under with ^a.^CO^ (0.21 
g, 2 mmolfes) for 1 hour. Ethyl iodide (2.28 ml) and 
0.5 g NajCOj were then added. The mixture was refluxed 
for 11 hours, cooled, salts removed by filtration and 
the filtrate stripped of solvent in vacuo . The residue 
was chromatographed on silica gel (15 cm x 3.5 cm), 
eluting- with 1:1 ethyl acetate shexane. The resulting 
oil was crystallized from toluene/pentane to yield 
purified title product; 51.5 mg; 17%; m.p. 99-102*'. 

Anal. Calcd. for ^-^^^2(1^2^2' 

C, 74.00; H, 6.54; N, 9.09. 

Founds * C, 73.88; H, 6.54; N, 8.92. 

EXAMPLE E2 
4-Bromo-2-chloro-6-methylanisole 

4-Bromo-2-chloro-6-methylphenol (50 g, 0.225 mole) 
and K2GO3 (31.8 g, 0.23 mole) were combined in acetone 
(300 ml). Dimethyl sulfate (32 ml, 0.34 mole) was 
_ adde^ dropwise. aud the mixture stirred 22 hours at room 
temperature > fijlteted and concentrated to an oil in 
vacuo . The &il was taken up in 250 ml ether, washed 
2 X 2N NaOH, 1 x saturated NaHCO^, 2 x brine, dried 
over MgSO^, reconcentrated to an oil suad distilled to 
yield purified title product, 42.9 g, b.p. •122-124"/0.9 
mm, pnmr/CDCl^/delta/TMS: 2.3 (s, 3H) , 3.8 (s, 3H) , 7.3 
(qr 2H)., . ^' 
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EXAMPLE Fl 

1- (3-Chlorophenyl) -3.- (pyrrolidinomethylene) - 
• 2(lH,3H)-indolone 

Pyrrolidine (0.42 ml, 5.0 mmolea) was added to a so- 
lution of the title product of Example A3 (0.3 g, 1.0 
■ mmole) in 10 ml of ethanol. The mixture was stirred 3 
hours and then allowed to stzuid for 16 hours at 25*. 
The reaction mixture was evaporated to dryness in 
va£H£- The residue was triturated with ether and 
filtered with pentane wash to yield ptirified title 
product, 0.253 g; m.p. 108-112'*. 

Anal. Calcd. for C^gH^yNjOCl: 

C, 70.25; H, 5.28; N, 8.63; m/e 326/324 

Found: C, 70.50; H, 5.36; N, 8.80; m/e 326/324 

EXAMPLE F2 

1- (3-Chlorophenyl) -3- (morpholinomethylene) - 
2(lH.3H)-indolone ' 

Title product of Example A3 (0.3 g,. 1.0 mmole), 
morpholine (0.45 ml, 5 mmole) and ethanol (10 ml) were 
combined- and stirred 18 hours at 25«. Additional 
morpholine (2. ml) was added and the mixture refluxed 4 
hours . The reaction mixture was evaporated in vacuo to 
an oil, chroma tographed on silica .gel (4.5 cm x 18 
cm) fluting with ethyl acetate, initially isolating 
purified title product as. an oil which crystallized on 
standing Under ether/ pentane, 0.27 g; m.p. 130-132. 5«C. 

Anal. Calcd. for ^i^^i-j^i'^l''^^' 

■.C, 66.96; H, 5.03; N, 8.22; m/e 342/340 
Found: c, 66^62; H, 5.07; N, 8.32; m/e 342/340 
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EXaMPI.E F3 

i- (3-Chloroph.enyl) -3- (aiuinoiuethyle».e) = 
• • 2{lH.3H)-indolone 

Title product of Example A3 C0.3 g, 1 inmole) was 
5 stixred with- 10 ml of etlxanol for 3 minutes and the 
mixture then perfused with NH^ for 1 hoiar at 25* , 
stirred. an additional 16 hours,, and concentrated to an" 
oil, which crystallized on standing vacuo. Tri- 
turation with pentane gave purified, title product, 
f ^ 10 0.25 g, m..p. 141-143' . 

Anal. Calcd. for C^5H^3^N20C1- I/4H2O: 

C, 65.46; H, 4.21; N, 10.18; m/e 272/270 
Fotind: C, 65.22; H, 4.40; N, 10.29; m/e 272/270 

EXAMPLES F4-F10 

15 Method P (Examples P1-P3) was further employed to 

prepare the- following additional compounds. Listed 
sequentially are: example number; product name ; 
starting- materials; chromatography eluant; crystal- 
,i lization solvent (s); yield; m.p.; C, H euid N micro- 

20 analyses (calculated) found. 

F4.. 1- (3-Chloroph'envl) -3~(benzylaminomethylene) - 
2 (1H,3H) -indoLon^ ; title product Example A3/benzyl 
amine; no chromatography; ethanol; 90%; 97-99"; (73.32) 
73.65, (4.75)" 4.94^ (7,77) 7.98. . 

ft • 

25 P5. . 1- ( 3-Chlorophenyl) -3- (methylaminomethylene) - 

2 (IH, 3H) -indolone ; title product' Example A3/methyl- 
amine; no chromatography; ethauaol; 73%; 151-5-153*; 
(67,49) 67.75, (4.60) 4.77, (9.84) 9.82. 
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l-n^Chlorophenvl)-3-ffw -iaethvl-M-.b^n2vlaininQ)- 
methylenel-2(lH,3H)-lndnl^n.. title product a£ Example 
A3/N-methylbenzylaaiae;. ethyl acetate/hexane ; ethyl 
acetate/hexane; 3%; 118-12d«; (71.96) 71.70, (5.25) 
5.22, (7.30) 7.26 with 0.5 R^O. 

6-Chloro~l.-phenvl-3- f aainoethy l idene) -2 f IH^ - 
• indolone; first -title product of Exantple A2/aininonia . 
no chromatography; ethanol; 29%; 170-172.5"; (67.49) 
67.21, (4.60) 4.62, (9.84) 9.77.. ' . 

• ^-^^^ogo-3--PhenYl- 3-pvrrQlidinoe thvlidene- 2- 
(1H,3H) -indolone; first title product of Example A2/ 
pyrrolidine; ethyl acetate; ether/pentane ; 28%; 
128-131*; (70.89) 70.75, (5.65) 5.65, ' (8.27) 8.-32. 

1- (3-Chlorophenvl) -3- (piperidlnomethvlene^ - 
2 (IH, 3H) -indolone? title product of Example A3/ 
piperidine; ethyl acetate/hexane; ethyl acetate/ 
hexane; 62%; 153-1SS-; (70.89) 70.49, (5.65) 5.72, 
(8.27) 8.32. 

l-(3-Chlo rophenvl) -3- (l-aminoethylidenel - 
2 (1H,3H) -indolone; second title product of Example A2/ 
NH^; no chromatography; ethanol; 70%; 200-202«; 
(67.49) 67.37, (4.60) 4.67, (9.84) 9.95. 



01 04860 

-52- 

METHO D G 

i-Phenyl-3- [1- (1-imidazolyl) methylene] - 
2 (.IH . 3H) -indolone 

5 To l-phenyl-3- (hydroxymethylene ) - 2 ( IH , 3H) - indolone 

(1.0 g, 4.2 nmoles) suspended in 25 ml benzene was 
■added carbonyldiimi dazole (0.75 g, 4.6 mmoles) . The 
mixttare- was stirred 16 hours at room temperature and 
-title product recovered by filtration/ 0.39 g, m.p. 
10 158-161*. 

Anal. Calcd. for C^g.H3^3N30.1/2H20: 

C, 72.96; H, 4.76; N, 14.18; m/e 287 
Found: C, 72.81; H, 4.71; N, 14.22; m/e 287 

EX&MPIiE G2 

15 i-(3-Chlorophenyl)-3r [1- (1-imidazolyl) - 

methylene] -2 ( IH; 3H) -indolone 

By the procedxare of Example 61, substituting 
toluene for benzenei, 1- (3-chlorophenyl) -3- (hydroxy- 
methylene) -2 (IH, 3H) -indolone was converted to present 
20 title product in 11% yield, m.p. 164-166 

Anal. Calcd-. for C^qE2^2^^^2^' 

C, 67.19; H, 3.76; N, 13.06. 
Found: : C, 6-7-^12;- -B,-4. 04 ;-^r 13.21. 
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IgETHOD_H 
EXAMPLE HI 

1- (3-Chlorophenyl) r-3-(diethylaminomethylene) - 
2 CIH , 3H) -indolone ■ 

l-(3-Chlorophenyl) -3- (ethoxymethylene) -2 (lfl,3H) - 
indolone (0,15 g, 0.5 mmole) , .diethylamine (5 ml, 
48 nnnole) smd e-thanol (30 ml) were combined and s-tir- 
red 24 hours at 25*. The reaction mixture was con- 
centrated in . vacfuo to an oil. The oil was taken up in 
ethyl acetate, washed with and then brine, dried 

over MgSO^ and evaporated to yield. title product which 
crystallized on cooling amd trituration with ether/ 
pentane, 96 mg. m.p. 74-75.5"^ 

Anal. Calcd. for C^gH^gN20Cl:* . 

C, 69.92; H, 5.86; N, 8.57; m/e 328/326 

Pound: C, 69.70; H, 5.85; N, 8.63; m/e 328/326 
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• JJRKi'A RATION Jl 

1- (3-Clilorophenyl) -2 (IH, 3H) -indolone; 
4-Chloro-l.-phenyl-2ClH,3H)-indolpne; and 
6^CKloro-l-phenyl-2(1H,3g) -indolone 

U- ( 3 -Chloro phenyl ) - alpha-chloroace tanilide (63.1 
g) and aluminiam chloride (70.2 g) were heated for 15 
minutes at 180-200*, cooled to 80«, poured over 500 g 
ice/250 ml cone. HCl and extracted 3 x 500 ml CHjClj. 
The combined organic layers were washed 2 x saturated 
NaHC03 and then. 2 x brine, dried over MgSO^, treated * 
with activated carbon and evaporated- in vacuo to solids 
(54.2 g) . The solids 'were chroma tographed on silica 
gel (7.5 x 30 cm) with 19:1 hexane:ethyl acetate as 
eluant. Paster moving fractions (8-11) gave th& 4- 
chloro-l-phisnyl isomer, 2.6 g, m.p. 87-90«. Middle 
fractions (13-14) gave the l-(3-chlorophenyl) isomer, 
22.1 g, m.p. 110-112. 5«.- Fractions (15-18) containing 
a mixture of l-( 3 -chloro phenyl) and 6-chloro-l-phenyl 
isomer, 19.7 g, were retained for rework or used" in 
further processing e.g.^ in Exan^le A2. Slowest 
fractions (19-21) gave pure 6 -chlorb-1 -phenyl isomer, 
3.6 g, m^p. 116-118. S«. 
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PREPARATION J2 

l-(3-Fluorophenyl)-2 (IH, 3H) -iiidolons; and 
6-riuoro-l-phenvl-2an/3H)-indolone 

A mixture of l?-(3-fluorophenyl) -alpha-chloro- 
acetanilide (5.3 g, 0.02 mole) and AICI3 ^^'^ ^' 
..0.Q42 mole) was heated in an open beaker (internal 
temperature 180-190') until gas evolution ceased. 
A#ter 16 minutes additional heating at this tempera- 
ture, the- reaction mixtjire was treated with ice chips, 
yielding a brown gum, and then • extracted with ether. 
Mixed products were * then isolated as an oil from the 
organic extract, according to the preceding fexample 
(4.7 g) , chrdmatographed on "250 g silica gel with 
5:1 hexane; ethyl acetate as eluant, collecting 40 ml 
.fractions. Fractions 90-130 gave the l-(3-fluoro- 
phenyi) isomer > 173 q) m.p". 94'-96'». Middle 
fraction-s gave mixed isomers; and fractions 170-190 
gave the 6-fluoro-l-phenyl isomer, 0.41 g, m.p. 
63-67«. 
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PREPASATTON Kl 

■ (•3-~Chlorophenyl) -alpha-chloroacefcanilide 

N- { 3-Chlorophenyl) aniline (25 . 1 g / 0 . 123 nole) and 
chlorqacetyl chloride (19.6 ml, 0.246 mole) were re- 
fluxed' in toluene (100 ml) for 4 hours, then stripped 
of toluene and excess acid chloride in vacuo to yield 
an oil which crystallized on scratching. ' Recrystal- 
lization from ethanol/H^O gave .purified title product, 
32.6 g, m.p.. 94-96. 5». 

PBEPABATION K2 

N- ( 3-Fluorophenyl) -alpha-chloroacetanilide 

N-(3-Pluorophenyl) aniline (7.02 g, 0.0375 mole) 
and chloroacetyl chloride (3.3 ml, 0.0412 mole) were 
refloxed in benzene (SO ml) for 3 hours, then evapo- 
rated in vacuo to solids and the solids triturated with 
pentane and ether to yield purified title product, 
8.69 g, m.p. 115-117*. 
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PREPARATION LI 

1- (3:-Flu:oro-4-met hoxyphenvl) -2C1H. 3Ti) -indolone 

1- ( 3-Fiuoro-4 -me thqxYphenyl) indole (7.0 g, 0.029 
mole)., N-chltfrosuccinimide (98%, 4.14 g, 0.0304 mole)- 
and CH^Cl^ (200 ml) were combined and stirred 2 hours 
at 25'C, producing a solution which was evaporated in 
vacuo to a semisolid. The latter was diluted with 120 
ml CH3CO2H and warmed to 70*. H3PO4 (85%, 31.3 ml) was 
added in one portion, the mixture was refluxed 1 hour, 
cooled, basified with saturated Na2C03 and extracted 
4 X 100 ml ethyl acetate. The organic layers were 
combined, dried over MgSO^ , and. evaporated in vacuo to 
solids (7.9 g) . Chromatography on silica gel, (7.5 x 
15 cm) eluting with CH2CI2 in 1 liter fractions gave, 
on evaporation of conOained fractions 4-13, purified 
title product, 3.8 g, m.p. 133-136«. 

PREPARATION L2 

l-(3-Chloro-4-methoxvph enyl) -2 (IH, 3H) -indolone 

Using 3:2 hexane: ethyl acetate as eluant on 
chromatography, the procedure" of the preceding prepa- 
ration was used to convert l-(3-chloro-4-methoxy- 
phenyl) indole (0.93 g) to present title product, 0.71 
g, m.p. 165-167'. , 
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PREPAR&TION L3 

1° C4-"M@-thoxyphenyl ) -2 { IB » 3K) - indolone 

Omitting the final chromatography, but trittirating 
the crude product three times with ether, 1- (4-methoxy- 
phenyl) indole (18.1. g, 81 mmoles) was converted to 
title product; 12.0" g, m.p, 11S-117*C,. pnmr/CDCl^/TMS/ 
delta: 3.65- (s, 2H) j 3.8 (s, 3H) , 6.6-7.4 (m, 8H) . 
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EXAMPLE Ml 

1- (3-Pluoro-4-niethoxyphenyl) -3- (2- 
■ Pyrrolidi nylldene) -2 nB,3E) -indolone 

5 Title product of Preparation LI (1.0 g, 3.9 

mmoles) and 2-ethoxy-l-pyrroline (1.3 g, 11. 7 inmoles,- 
.Chem. Pharm. Bull. 17, pp. 2230-2239, 1969) were 
combined in 10 ml toluene and refluxed for 20 hours. 
Additional 2-ethoxy-l-pyrroline (2 ml) was added 

10 and reflux continued fbr 2 hours. The reaction mixture 
was cooled, diluted with ice water and ethyl acetate, 
and the organic layer separated, washed with saturated 
NaHC03, HjO and brine, dried over-MgSO^ and evaporated 
in vacuo to crude title product, solids, 1.5 g. Crude 

15 product was chromatographed on silica gel, 4.5 x I'S.O 
cm column, with ethyl acetate as eluant monitoring by 
tic. Later fractions, Rf 0.1 (1:1 ethyl acetate: 
hexane, were combined,- evaporated to solids and re- 
crystallized from ethyl acetate to yield purified 

20 title product, 0.472 g, m.p. 169-171«C, 

Anal. Calcd.. for ^i^^i-j^2°2^' 

C, 70.35; H, 5.28; N, 8.64. 
Pound: C, 70.31.; H, 5.52; N, 8.56. 

A second crop, 0.097 g, m.p. 16a-170»C, was 
25 obtained from mother liquor. 

The method of Example Ml was further employed 
to prepare the following additional compounds. Listed 
in sequence are example nxomber; name of product ; 
Starting materials; chromatography eluant; crystal- 
30 lization solvent (s); yield; m.p.; C, H and N micro- 
analyses (calculated) found. 
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M2. l-Bhenyl-3" ( 2-perhydroazepinylidene) -2 (IH ^ 3H) - 
indolone ? l-phenyl-2 (IH, 3H)-indolone/3/4, 5, 6-tetra- 
hydre-7-ae-fchoxy{2B)as©pine? no ehromatogxaphyj 
benzene/pentane; 46%; 144-146*; (78.91) 78.59, 
(6.62) 6>60, (9.21) 9.15. 

M3.. . 1- (3-Chlorophenyl) -3- (2-perb.ydroazepinylidene) - 
2 (1H,3H}— indolone and 6-chloro-l- ( 3-chlorophenyl-3- 
(2-perhYdroazepinylidene) - 2 (IH, 3H) -indolone ; mixture of 
1- (3.-chloro phenyl) -2 (iH, 3H) -indolone and 6-chlbro-l- 
phenyl-2 (IH, 3H) -indolone/3 ,4,5, 6-tetraliydro-7-methoxy- 
(2H)aiepine; ethyl acetate/hexahe ; no recrystallization; 
44% and 9%; 14-4-146° and 158-161'»; (70.89) 71.20 and 
70.76; (5.65) 5.60 and 5.56; (8.27) 8.30 and 8.10, 
respectively. 

PREPARATION M4 

1- (4-Fittorophenyl) -5-£lttoroisatin 

Oxalyl chloride (9.62 ml, 0.11 mole) was dissolved 
in '45 ml CH2CI2. A solution of di- (4-f luorophenyl) - 
amine (19.7 g, 0.096 mole) in 145 ml CH2CI2 was added 
over 15 minutes; the temperature rose from 23"* to 
28". After stirring 1 hour, AlCl^ (40.8 g) was added 
portionwise over 15 minutes; the temperature rose 
from 20? to 30", and was kept less than 30' by 
cooling.. After stirring for 10 minutes , the reaction 
mixture was added to 250 ml ethyl acetate and 500 ml 
ice ^and water - (the 'temperature rose to .30*0) . The 
aqueous layer was. washed 2 x 250 ml ethyl acetate. 
The organic layers were combined, back-washed 1 x 
400 ml fl^O, dried over MgSO^, evaporated to solids 
and triturated with 100 ml 1:1 ether rhexane to 
recover- title product, 19.9 g, m.p. 180-190", tic Rf 
0 . 55" (i : 1 ether: heiane) . 
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PREPARATION MS 
5-Pluoro-r-C4-fluorop h.nyi -,->pt. ,^^1 Uu^n^ " 

A mixture of title product of the preceding 

Preparation (4.8 g) koh f85» «\ ' u ^ 
...^ "^"^ ^^5*' 3 g), hydrazine hydrate 

(64%, 50 ml) and diethyl eneglycol was stirred and 
slowly heated to 125 • (exothermic reaction was noted 
-durxng warming to 60-,. After stirring 16 hours at 
125 the mixture was heated to 140« for 1 hour, then 

cone. HCl, and extracted 2 x with CH.Cl,. The 
organic extracts were combined, dried over Mgso, and 
evaporated -in vacuo to a gum. The- gum was taJceS up 
in ether., a small amount of intermediate 3-hydrazone 
recovered by filtration, and the filtrate evaporated 
to yield title product, recrystallized from iso- • 
propanol,-2.79 g; m.p. 135-140«; tlb Rf o.S (l:i 
ether : hexane) ; m/e 245. 
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P REPARATION M6 

l-(3-Chlorophenyl) -3- (ethoxyjoethylene) - 
.: 2(LH,3H)-indolone . 

l-('3-Chlorophenyl)-2(lH, 3H)-indolone (2.4 q, 0.01 
mole) and triethyl otthafonaate (8.3 nl/ 0.05 mole) 
were combined and heated at 150 + 10* for 18 hotirs. An 
additional* 20 ml of the orthoformate were added and 
heating contiaued 2 hoars. The reaction mixt\are was 
cooled to 25*, diluted with ether, washed 'with and 
then brine, dried over MgSO^, concentrated in vacuo to 
oily solids, and - triturated with pentane to yield 
solids (4.2 g) . The solids were chromatographed on 
silica gel C7.5 x 15 cm) with 4 si hexane: ethyl acetate 
as eluant to yield purified title product, 0.5 g; m.p. 
132-134*; m/e 310/299. 

PREPARATION M7 
• l-Phenvl-3-(-hydroxymethvlene) -2 (IH, 3H) -indolone 
Potassiiim t-butoxide (1.63 g, 14.5 mmoles) and 5 

« 

ml absolute ethanol were heated to 80*. 1-Phenyl- 
2 (1H,3H) -indolone (2.09 g^- 10 mmoles) was added, 
followed by ethyl formate (1.09 ml, 13.5 mmoles) . The 
mixture was heated 5 minutes, cooled to 25*, and the 
nearly solid mass diluted with 50 ml H2O and crushed 
ice, acidified to pH. 3 with 3N HCl and title product 
recovered by filtration, 2.2 g, m.p. 192-195*; m/e 237, 
cf j. Prakt. Chem. 135:345-360 (1932); J. Med. Chem. 
8:637 C1965^ . 
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PKEPARATION M8 

1- ( 3-Chlorophenyl) -3- ( hydro xyrae thy lene) - 
2(lH/3H)-indolone 

By the method of the preceding Excunple, l-{3- 
chlorophenyl) -2 (lH,3H)-ihdolone (1.22 g, 5 mmples) 
was converted to title product. 1.21 g, m.p. 17S-178»C, 
m/e 273/271, 
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CLAIMS 

1. A compound of the formula 



A 




Y 



wherein: A is hydrogen or methyl; 

R is hydrogen oxl ( 0^^-02 ) alkyl ; 
X is hydrogen, (Cj^-C2)alkyl ; (Cj-C2)alkoxy, 
(Cj^-C2)alkylthio; chloro, fluoro or tr^Lfluoro- 
methyl ; 

Y is hydrogen, (Cj-C2)alkyl , ( Cj^-C2 ) alkoxy 
or (Cj^-C2)alkylthiof and 

Z and are each independently hydrogen 
or methyl; 
with the provisos that; • 

at least one of X, Y, Z and Z"^ is other than 
hydrogen; and 

at least one of X and Y is other than (Cj^-Cj)- 

alkoxy . 

2. A ccHnpound of claim 1 wherein Z"'" and Z are 

hydrogen. ' 

3. A compound of claim 2 wherein X is chloro 

and Y is hydrogen. 

4. The compound of claim 3 wherein both A and 

R are methyl. 
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5. A pharmaceutical composition suitable for 
th^ treatment of a person suffering from schizophrenia 
which comprises a pharmaceutically- acceptable 
carrier and a compound of claim 1 in an amount which 
will alleviate said schizophrenia or reverse the 

side effects of a neuroleptic agent simultaneously 
or previously used in the treatment of said schizo- 
phrenia. 

6. A pharmaceutical composition suitable for 
treating a person suffering from epileptic seizures 
.which comprises a pharmaceutical carrier and and 
epileptic seizure preventing amount of a compound of 
claim 1. 

7. A compound of the formula 



wherein, 

in a first alternative, 

A^ is hydrogen or methyl; and B and C 
together with the nitrogen atom to which 
they are attached form a piperidine, 
pyrrolidine, morpholine or imidazole ring; 
or 

in a second alternative, 

A^ and B together are 1 , 3-propylene, 1,4- 
butylene or 1 ,5-pentylene; and C is 
hydrogen, (C, -C^)alkyl , phenyl or benzyl; 
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W is hydrogen, (Cj-C2)alkyl , (Cj-C2)alkoxy, 

chloro, or fluoro; and 

11 1 
W , X and Y are each independen1:ly hydrogen, 

(Cj-C2)alkyl, (Cj^-C2)alkoxy, (Cj^-C2)alkylthio, 

bromo, chloro, fluoro, trif luorcxaethyl , hydroxy, 

formyl, carboxamido, (C^-C2)alkylccu:boxaiaido, di- 

(C^-C2)alkylcarboxcuiiido, cyano, nitro, amino, . 

( C^*-C2) alky 1 amino or di(C2^-C2)alkylamino. 

8« A compound of claim 7 wherein A^, B and C 

are in the first alternative. 

9. A compoTind of claim 7 wherein A^., B and C 
axe in the second alternative* 

10. The compound of claim 9 wherein A"'' and B 
together are 1 ,3-propylene, C is methyl, W*, W and X" 
are hydrogen and is 4-methoxy. 

11 . A pharmaceutical composition suitable for 
treating a person suffering frcxn schizophrenia which 
ccxnprises a pharmaceutical carrier and the compound 
of claim 10 in an amount sufficient to alleviate 
said schizophrenia or reverse the side effects of a 
neuroleptic agent simultemeously or previously used 
in the treatment of said schizophrenia. 

12. A pharmaceutical composition suitable for 
treating a person suffering from depression which 
comprises a pharmaceutical carrier and the compound 
of claim 10 in an amount sufficient to alleviate 
said depression. 

13. A pharmaceutical ccxriposition suitable for 
treating a person suffering from epileptic seizures 
which ccxnprises a pharmaceutical carrier and an 
epileptic seizure preventing amount of the compound 
of claim 10. 
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14 e A pharmaceutical ccnipositioR suitable for 
treating anxiety in a hyperanxious person which 
comprises a pharmaceutical carrier and an anxiolytic 
amount of a compound of the formula 




in a first alternative, 

is hydrogen or methyl, and and 

are each independently hydrogen, t^i""C2)- 

alkyl, phenyl or benzyl; 

in a second alternative, 

is hydrogen or methyl, emd and 

together with the nitrogen atom to which 

they are attached form a piper id ine, 

pyrrolidine, morpholine or imidazole ring; 

in a third alternative, 
2 1 

A cind B together are 1 , 3-propylene, 1,4- 
butyl ene or 1,5-pentylene, and is 
hydrogen, (Cj-C2)alkyl , phenyl or benzyl; 
W is hydrogen, ( Cj-Cj) alkyl , (Cj^-Cj) alkoxy, 
chloro or fluoro; 



0104860 



-68- 

W^r and Y"*^ are each independently hydrogen, 
(C2^-C2)alkylt (Cn -C2)alkoxy, (Ci -C2)alkylthio, 
brcMno, chloro, fluoro, trif luoromethyl / hydroxy, 
forrayl, carboxamido, (C^-C2)alkylcarboxaniido, di- 
(C-|^-C2)alkylcarboxamido, cyano, nitro, amino, ^^±^^2^^ 
alkylamino or di{Cj-C2)alkyl amino; 

•with the proviso that when is hydrogen or 
methyl, B"*^ and are each independently hydrogen, 
(C^-C2)alkyl, phenyl or benzyl, and any one of W^, 
and is 4-chloro, at least one of W^, and 
Y^ is other than hydrogen. 

15. A compound of the formula III as defined 
in claim 14 for use as a therapeutic agent, especially 
for treating anxiety in a hyperanxious person. 
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CLAIMS FOR T HE "CQglTRACTING STATE; AT 
!• A process for the preparation of a compound 
of the formula 




wherein, 

in a first alternative, 

A is hydrogen or methyl, and B"^ and C 
are each independently hydrogen, (C^-Cj)- 
alkyl, phenyl or benzyl; 

in a second alternative, 

2 1 ' 1 

A is hydrogen or methyl , and B"** and C 

together with the nitrogen atc»n to which 

they are attached form a piperidine, 

pyrrolidine, mbrpholine or imidazole ring; 

in a third alternative, 
2 1 

A and B together are 1 ,3-propylene, 1,4- 
butylene or 1,5-pentylene, and is 
hydrogen, ( CJ-C2) alkyl , phenyl or benzyl; 
W is hydrogen, (Cj-C2)alkyl , (Cj^-C2)alkoxy, 
chloro or fluoro; 

W^, X**" and are each independently hydrogen, 
(Cj^-C2) alkyl, {Cj-C2)alkoxy, (CJ-C2) alkyl thio, 
bromo, chloro, fluoro, trifluoromethyl , hydroxy, 
formyl, carboxamido, (Cj-C2) alkyl carboxamido, di- 
(Cj-C2)alkylcariDoxamido, cyeoio, nitro, amino, 
(Cj-C2) alkyl amino or di(Cj^-C2)alkylaroino; 
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with the provisos that (i) when is hydrogen 
or methyl, 3^ and are each independently hydrogen.- 
(CT-Co)alkyl/ phenyl or benzyl, and emy one of W^, 
X and Y is 4-chloro; at least one of W"^ , X and 
y^ is other than hydrogen; and (ii) when is 
hydrogen or methyl , and B''' and are the same and 
are both hydrogen or (Cj^-C2)alkyl / at least one of 
W^, X^ and Y"*" is other than hydrogen; 
which is characterized by: 

(a) reaction of an amide of the formula 

wherein , and are as defined above, which 
has been activated by reaction with POCl^ at 0-30 ^C, 
optionally in the presence of a reaction- inert 
diluent, with an indolone of the formula 




(Ill) 



wherein W, W^, and are as defined above; 
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(b) when C"'' is hydrogen, reaction of an 
ininoether of the formula 



> 1 —(IV) 



wherein is (Cj^-C2)alkyl and and are as 
defined above; with a compound of the formula (III) 
in a reaction inert solvent at 75-125*»C to form a 
ccsnpound of the formula (I) wherein is hydrogen. 

(c) reaction of an anionic compound of the 
formula 




(V) 



e 



wherein W, A^, and C"^ are as defined above with a 
phenyl halide of the formula 
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wherein X is iodo or bromo and W^, and are as 
defined above, in the presence of Cti2Br2 in a 
reaction inert solvent; 

{dl when , or is hydroxy , dealkylation 
of a compoTind of the formula (I) wherein X # Y or 

is ( Cj^-C2 ) alkoxy by the action of BBr3 in a 
reaction- inert solvent at -100 to 25*C to form a 
compound of the formula (I) wherein X^, Y^ or is 
hydroxy; 

(e) when X^, Y-*" or is alkoxy, alkylation of 
a compoTind of the formula (I) wherein one of W^, X 

or Y^ is hydroxy by the action of a (C^-Cj) alkylating 
agent in a reaction-inert solvent at 50-100«»C in the 
presence of an excess of an insoluble base to form a 
compound of the formula (I) wherein at least one of 
W^, X^ or Y^ is (Cj-C2)alkoxy; 

(f) when the compound of the formula (I) is in 
the first or second alternative, replacement of a 
first amine group (open chain or cyclic) by reaction 
with an excess of amine of the f omul a 

wherein B"*- and are as defined above in the first 
or second alternative, in a reaction-inert solvent 
to form a compound of the formula (I) in the first 
or second al tentative; 

(g) when and together with the nitrogen 
atom to which they are attached together form an 
imidazole ring, the reaction of carbonyldiimidazole 
with a hydroxyalkylidene of the formula 
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wherein , Wr W^, and are as defined above in 
a reaction- inert solvent, to form a ccmipound of the 
formula (I) wherein and 2Lre taken together 
with the nitrogen to which they are attached to form 
an imidazole ring; 

(h) when the compound of the formula (I) is in 
the first or second alternative, reaction of amine 
of the formula 

,1 



as defined in paragraph (f) above with an alkoxy- 
alkylidene compound of the formula 




wherein A^, w, W^, and are as defined 

above, in a reaction inert solvent; or 
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(i) when the compotind of the formula (I) is in 
the first or second alternative and both and C 
are other than hydrogen, - the reaction of a compound 
of the formula 

with a compound of the formula (III) in a reaction 
inert solvent at 50-100 *C to form a compound of 
formula (I) in the first or second alternative 
wherein and are other than hydrogen. 

2. A process of claim 1 wherein the compound 
of the formula (I) is in the first alternative. 

3. A process of claim 2 wherein B^ and C are 
the same and are hydrogen or (Cj^-C2)alkyl, W is 
hydrogen, and at least one of W^, and Y is 
other than 3-(Cj^-C2)alkoxy or 4-(Cj^-C2)alkoxy. 

4. A process of claim 3 wherein and Y are 
hydrogen and is 3-chloro. 

5. A process of claim 4 wherein A , B and 

cure methyl. 

6. A process of elaim 1 in the second al- 
ternative. . , 

7. A process of claim 6 wherein A"^, W, W and 

Y^ are hydrogen, X^ is 3-chloro and B^ and C 
together with the nitrogen to which they are attached 
form a pyrrolidine or a morpholine ring. 

8. A process of claim 1 in the third alterna- 
tive. 
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S. A process of olalm a wherein and 
together are 1 ,3-propylene and is methyl, 

10, A process of claim 9 wherein W, and 
are hydrogen and is 4-methoxy. 
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